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Foreword

This issue of the Canadian Minerals Yearbook is a report of developments in the
mineral industry for 1976. The 56 chapters dealing with specific commodities were
issued in advance under the title Preprints, Canadian Minerals Yearbook 1976 to
provide information as soon as possible to interested persons. The Statistical
Summary prepared specifically for the Yearbook each year, deals with the overall
position of the industry in its national and international perspective; it comprises 69
statistical tables not readily available from other sources. The Company Index
provides full and accurate company names and a complete cross reference to
corporate activities in the Canadian industry, supported again by pocket map 900A,
Principal Mineral Areas of Canada.

The Yearbook is the permanent official record of the growth of the mineral industry
in Canada and is preceded by similar reports under various titles dating back to 1886.
Those wishing to refer to previous reports should consult departmental catalogues,
available in most libraries.

The basic statistics on Canadian production, trade and consumption were
collected by Statistics Canada, unless otherwise stated. Company data were obtained
directly from company officials or corporate annual reports by the authors. Market
quotations were mainly from standard marketing reports.

The Department of Energy, Mines and Resources is indebted to all who
contributed the information necessary to compile this report.

October 1977
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Front End Leaf

Canada 1976 is symbolized by the vast Olympic
Stadium in Montreal, shown here in colour, which was
built to accomodate the first Olympic Games ever
staged in our country. Capable of seating 72,000
spectators, the structure contains more than 300,000
cubic yards (230 000 cubic metres) of concrete, half of
which was utilized in some 9,000 precast members,
along with 360 miles (580 kilometres) of prestressed
cable. (Photo courtesy Canada Cement Lafarge Lid.).

Frontispiece
Emptying a massive mobile ladle, an operator carries

out a slag pour into a fuming furnace at Cominco Ltd’s
Trail, B.C. lead smelter. (Cominco photo).
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General Review

W.E. VAN STEENBURGH

The state of the Canadian economy 1976

The recovery in economic activity, which began in
1975, accelerated in the first quarter of 1976. But
Canada, in common with all major industrialized coun-
tries, experienced a marked retardation in economic
growth during the second, third and fourth quarters of
the year. This economic pause is likely to make the
Canadian recovery cycle one of the weakest on record
since The Second World War. At year-end, the
strength, and particularly the duration, of the world-
wide recovery was very much in-doubt. Gross national
product (GNP) at market prices for 1976 rose to a level
of $190.0 billion, which was 14.9 per cent higher than a
year earlier. After discounting for the rise in overall
prices, the growth in real GNP was 4.9 per cent. By
comparison, real growth amounted to 1.1 per cent for
1975 and 3.7 per cent for 1974. Figure 1 shows the
GNP and the GNP per capita from 1955 to 1976, in
both current and constant (1971) dollars.

Corporation profits before taxes fell 0.3 per cent in
1976, compared with increases of 7.2 per cent in 1975
and 25.1 per cent in 1974. Profit as a percentage of
GNP was 10.6 per cent in 1976. On the other hand,
labour income, which accounts for over one-half of
GNP, rose 15.0 per cent in 1976. This represented some
reduction from the large increases of 19.2 per cent and
18.3 per cent in 1975 and 1974, respectively.

Although overall profits were down slightly in 1976,
they varied considerably among industries. Total min-
ing showed increased profits, with metal mines and
mineral fuels recording a small increase, and other
mining a large increase. Total manufacturing earned
slightly decreased profits. Among its components, the
primary metal, electrical products, paper and forestry,
and chemical industries showed large decreases; the
food and beverage, printing and publishing, metal
fabricating, machinery, nonmetallic mineral products,
and petroleum and coal products industries had little
change; while the wood, transportation equipment and
textiles industries recorded significant profit increases.

GROSS NATIONAL PRODUCT

Figure 1

A significant part of corporation profits and of non-
farm unincorporated business income was due to gains
in the value of inventories which resulted from the
turnover of goods at rising prices. The inventory
valuation adjustment, which removes from income
those profits which do not reflect current production,
amounted to —$2.0 billion in 1976.

Real domestic product (RDP). Figure 2 indicates
the growth in RDP for selected Canadian industries
since 1960. RDP measures the country’s output of
goods and services and differs from GNP in that itis a
measure of the production rather than the income of
Canadians. The RDP index (1971 = 100) for all
Canadian industries for 1976 was 124.2, compared with
118.7 a year ago, a rise of 4.6 per cent.

Production of mines, quarries and oil wells for 1976
increased 1.0 per cent from 1975; with metal mines up

Statistical data were compiled by the Information Systems Division of the Department of Energy, Mines and Resources, from

information provided by Statistics Canada.
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5.4 per cent, nonmetal mines up 14.0 per cent, and
mineral fuels down 5.5 per cent. Manufacturing pro-
duction for 1976 increased by 5.1 per cent from 1975;
and among its components the transportation equip-
ment industries were up 10 per cent, chemical up 6.1
per cent, metal fabricating up 5.8 per cent, non-
metallic mineral products up 2.5 per cent and pe-
troleum and coal products up 2.4 per cent; whereas
machinery was down 0.5 per cent, and primary metal
industries were down 2.9 per cent.

Labour force and unemployment. The year 1976
brought little improvement to the Canadian labour
scene. The total labour force increased 2.5 per cent in
1976 to 10.31 million people, from 10.06 million in
1975. The increase was somewhat less than the 3.7 per
cent growth in the labour force for the previous year.
Employment increased 2.2 per cent in 1976, compared
to 1.9 per cent in 1975. The number of unemployed
people grew by 39 000 in 1976, to a total of 736 000
people. The unemployment rate increased marginally
to 7.1 per cent in 1976, from 6.9 per cent in 1975.

Figure 3 is a graph of Canada’s population, labour force
and unemployment rate from 1955 to 1976.

All regions recorded limited growth in employment
in 1976. For example, the increase in British Columbia
was 2.9 per cent (29 000 new jobs), Quebec 1.1 per
cent (27 000 new jobs), Ontario 2.1 per cent (76 000
new jobs) and the Prairies 4.2 per cent (66 000 new jobs).

The goods-producing sector provided a significant
contribution to the growth in employment in 1976,
with an increase of 2.8 per cent, or 91 000 people,
compared with a decrease of 3.6 per cent in 1975.
Employment in the service sector rose by 1.9 per cent
or 118 000 people in 1976. Among industries in the
goods-producing sector, mining employment showed
an increase of 4.3 per cent, or 6 000 people, to a total of
146 000 in 1976, compared with a 10.2 per cent
increase in 1975. Manufacturing employment recorded
an increase of 2.9 per cent (55 000 more jobs) in 1976
compared with a 6.6 per cent decrease in the previous
year. Construction employment increased by 5.3 per
cent (32,000 new jobs) in 1976 compared with 2.0 per
cent increase a year earlier.
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Labour disputes increased significantly in Canada
during 1976, with 11.6 million man-days lost in work
stoppages®, an increase of 6.4 per cent over 1975. Work
stoppages in mines, quarries and oil wells decreased
50.9 per cent to 0.6 million man-days lost in 1976.
Continuing inflation, in conjunction with the wage and
salary restraint program of the Anti-Inflation Board,
contributed to labour unrest.

General prices. Prices at both the retail and whole-
sale levels rose somewhat less sharply in Canada in
1976, in line with the general easing of inflation in most
industrial countries of the world. According to Statistics
Canada, inflation** rose at a 9.4 per cent rate in 1976.
The moderation in the rate of inflation may be
attributed to a variety of factors. The preceding

*In calculating time lost, only the workers directly affected by
the strike or lockout are taken into account; time lost by
workers indirectly affected, such as those laid off as a result of
a work stoppage, is not included.

**Measured by the differences between current-dollar GNP
and real GNP.
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recession and the modest nature of the recovery
exercised a dampening effect on the overall rise of
prices. Food prices remained relatively stable, and in
some cases declined. The federal government exercised
restraint in stimulating demand through fiscal and
monetary policy, and introduced an anti-inflation
program, comprising wage, price and profit controls, in
late 1975.

The Consumer Price Index (1971 = 100) which is
designed to measure typical family living costs,
reached 148.9 for 1976. This was a rise of 7.5 per cent
over 1975. From 1975 to 1976, food went up by 2.7 per
cent, housing 11.1 per cent, clothing 5.5 per cent, and
health-personal care 8.5 per cent.

The purchasing power of the consumer dollar, in
terms of 1971 prices, stood at 67 cents for 1976.

Canada’s total wholesale price index (1935-
39=100) was 512.4 for 1976, a rise of 4.2 per cent over
the preceding year. During this period the price of
vegetable products fell by 4.2 per cent, textile products
increased 9.3 per cent, non-ferrous metals rose 5.7 per
cent, nonmetallic minerals rose 10.3 per cent, and iron
products increased 8.4 per cent.

Balance of international trade. Canada’s current
account showed a balance of payments deficit of $4
187 million for 1976. This represented an improvement
of $592 million over the record deficit of $4 779 million
registered in 1975. The improvement was caused by
the balance of merchandise trade, which became posi-
tive and amounted to $1 089 million to 1976, an
increase of $1 623 million over 1975. The balance for
nonmerchandise transactions recorded a deficit of $5
276 million for 1976, a deterioration of $1 031 million
from 1975. Trends in the merchandise and non-
merchandise trade, and in the current account from
1960 to 1976, are illustrated in Figures 4 and 5.
During 1976, the value of merchandise exports
increased to $37 329 million, up 14.8 per cent over
1975. In most cases, this represented an increase in
both the volume and the price of exports. One excep-
tion was crude materials, inedible, where the value of
exports and the price were up but the volume shipped
was down slightly, 1.1 per cent, from 1975 to 1976. The
value of shipments to Canada’s principal markets
generally recorded increases. Exports to the United
States (U.S.), the European Economic Community
(EEC), Japan, Central and South America, Eastern
Europe including Russia, and the Middle East, were
up. Exports to Asia, excluding Japan; and to Africa,
excluding the Middle East; were down. The U.S.
market received 67.3 per cent of total shipments in
1976. The largest increase in the value of exports was
recorded for live animals. Considering some of the
major commodities: the value of wheat exports for
1976 decreased from 1975 and that for barley in-
creased; iron, copper and nickel ores and concentrates
increased, whereas zinc in ores and concentrates
decreased; natural gas and coal were up, while crude
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petroleum was down; asbestos showed an increase in
exports from 1975 to 1976; lumber, wood pulp, and
newsprint paper, fertilizer and inorganic chemicals,
aluminum, copper, nickel, zinc and precious metals
including alloys, and automobiles, trucks, engines and
parts, recorded an increase in exports in 1976.

Merchandise imports increased to $37 469 million
in 1976, a growth of 7.7 per cent from 1975. The
increase reflected the economic recovery from the
1974-75 recession. The value of imports from the
United States, Japan, and central and South America
increased in 1976, while those from Western Europe,
and the Middle East decreased to some extent. The
United States supplied 68.7 per cent of total imports in
1976. Most commodities recorded an increase in
imports. Among those groups of commodities whose
imports remained approximately the same, or
decreased, from 1975 to 1976 were: coal, crude pe-
troleum and related products, non-ferrous metals,
metals in ores, concentrates and scrap; crude non-
metallic minerals, petroleum and coal products, and
iron and steel products.

The deficit on nonmerchandise transactions wors-
ened by 24.3 per cent from 1975 to 1976, to record a
value of $5 276 million. With the exception of freight
and shipping, the net balances on all the service items

CANADA
BALANCE of INTERNATIONAL
PAYMENTS, CURRENT ACCOUNT
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worsened. The largest item was the interest and divi-
dends account, with a $573 million increase in the
deficit to $2 491 million.

The deficits on other services and travel increased
by $303 million and $464 million respectively, while
the deficit on freight and shipping improved by $216
million to $173 million.

During 1976 there were increases in the prices of
both exports and imports associated with Canadian and
world-wide inflation. The export price index (1971 =
100) for all sections increased to 177.5 for 1976, a rise
of 2.4 per cent from 1975, end products, inedible,



showed the largest increase of 5.1 per cent, followed by
crude materials, inedible, at 4.9 per cent; whereas
food, feed, beverages and tobacco recorded a 4.6 per
cent decrease. Changes in the export price indexes for
some commodities of particular interest were: iron ore
and concentrates, up 7.8 per cent; copper ores and
concentrates, up 10.0 per cent; crude petroleum, up
10.3 per cent; natural gas, up 21.6 per cent; coal, up 5.5
per cent and asbestos up 13.1 per cent; with wheat
down 19.4 per cent and nickel ores and concentrates
down 0.4 per cent.

The import price index (1971 = 100) for all
sections increased to 158.2 for 1976, a rise of 0.7 per
cent from 1975. Changes in the import price indexes
for some commodities of particular interest were: fresh
fruit, up 1.7 per cent; cocoa, chocolate, coffee and tea,
up 54.8 per cent; coal, up 0.2 per cent; crude pe-
troleum, up 1.9 per cent; industrial machinery, up 5.0
per cent and cars, trucks and parts up 2.7 per cent. By
contrast, raw sugar was down 37.1 per cent.

Figure 6 illustrates the behaviour of net capital
movement in the Canadian balance of international
payments for 1955 to 1976. Interest differentials con-
tinued to provide a strong incentive for inflows into
Canada. The total net capital inflow in 1976 amounted
to $4 709 million, a rise of over $335 million from the
$4 374 million recorded in 1975. The net inflow of

CANADA , BALANCE OF INTERNATIONAL
PAYMENTS, CAPITAL ACCOUNT

NET CAPITAL MOVEMENT

1
1960 1963 w70 w7

Figure 6

General Review

long-term capital in 1976 rose sharply by over $4.0
billion to a record $7.874 billion. This mainly reflected
higher portfolio transactions such as increased sales of
net new-bond issues by Canadian corporations and the
various levels of government to nonresidents. Short-
term capital movements in 1976 recorded a net capital
outflow of $3 165 million, a deterioration of $3.7 billion
from 1975. The main components were transactions
through the banking system and the balancing item,
both of which recorded a net outflow. The balancing
item represents unidentified transactions in both the
current and capital account. By convention, it is in-
cluded with short-term capital movements. It is possi-
ble that part of the balancing item represented uniden-
tified outflows associated with the acquisition of for-
eign securities by residents of Canada, through chan-
nels not covered by Statistics Canada surveys. Mineral
exports contribute substantially to improving the mer-
chandise trade balance of the current account, but
because of data problems the contribution of the
mineral industry on net capital movements is not
known.

Capital and repair expenditures. Total invest-
ment, including both capital and repair expenditures
on construction, and machinery and equipment in
Canada during 1976, at current prices;-was $53.1
billion. This was $4.7 billion, or 9.8 per cent, higher
than 1975.

Investments for 1976 were more substantial in the
business sector than in the non-business sector. Sectors
showing the largest percentage increases in 1976 com-
pared with 1975 were: housing, 33.2 per cent; mining,
quarrying and oil wells, 24.7 per cent; agriculture and
fishing, 14.4 per cent; the construction industry, 11.8
per cent. \

Trends in the total investment in major Canadian
industrial sectors from 1955 to 1976 are illustrated in
Figure 7. The total investment forecast for 1977 is
$57.5 billion, a rise of 8.3 per cent over 1976.

International background

The-year 1976 marked a continuation of the world-
wide recovery from the most severe economic reces-
sion experienced since The Second World War. For
most of the major countries belonging to the Organiza-
tion for Economic Cooperation and Development
(OECD), the turning point from the recession came
early in 1975. Real output for the OECD countries
advanced at an annual rate of 4.5 per cent in the second
half of 1975, and then increased to 6 per cent in the
first half of 1976. The initial impetus to the recovery
came from personal consumption expenditures and
inventory accumulation. In addition, the United
States, Japan and Canada experienced a substantial
housing boom.

As the year progressed, an economic pause set in;
personal spending eased, housing construction weake-
ned, and the contribution of inventory accumulation
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became negligible, or even negative. No other demand
sector came forward to build on the previous recovery.
Governments continued to exercise restraint in stim-
ulating demand in view of the underlying rates of
inflation. Business investment failed to accelerate at
the traditional point in the recovery cycle. Economic
growth for the OECD area in the second half of 1976
slowed to an annual rate of 3.2 per cent. The sharp
rebound which would normally be expected in the first
full year of recovery after a severe recession failed to
materialize. Real growth for OECD countries averaged
a disappointing 5 per cent in 1976. Among OECD
countries, the recovery was uneven. The United States
and Japan, Canada’s two major trading partners, both
experienced real GNP increases of about 6 per cent in
1976. The recovery of the European countries was
slower, with growth rates averaging only 3.7 per cent.

Rates of inflation continued to ease throughout
1976. Consumer prices in the OECD area, after in-
creasing 11.4 per cent on average in 1975, increased by
8.6 per cent in 1976, although there were still wide
differences among the major countries. The inflation
record was better than expected earlier in the year, in
large part because of the decline in many food prices.
Commodity prices around the world recovered briskly
from the slump experienced in 1975, but did not
maintain their momentum.

The modest nature of the economic recovery left
substantial levels of excess capacity and high unem-
ployment rates in virtually all countries. The interna-
tional balance of payments continued to be affected by
the impact of higher oil prices and the different rates of
growth and inflation. Many countries began the cur-
rent recovery with a large current account deficit, even

though the OECD area as a whole was about in
balance. Since then, the area’s current account balance
has turned increasingly to deficit.

The oil-exporting countries, in general, experi-
enced large current account surpluses in 1976,
although they were considerably reduced from the
previous two years. Lower demand for oil and smaller
increases in prices limited the growth of export earn-
ings, while imports soared. The decreased surpluses
represented partial completion of the transfer of real
resources, necessitated by the precipitous climb of oil
prices in late 1973.

By contrast, 1976 represented a disappointing year
for most of the oil-deficient developing countries.
Despite improved agricultural harvests, inflation
remained high and their dependence on imported oil
continued to be an intractable problem. The modest
world economic recovery permitted some renewed
growth in exports, and with continued severe restric-
tions on imports, the current account deficit of these
countries improved to some extent in 1976. However,
their increased indebtedness presents financial prob-
lems of grave international concern.

The year 1976 was especially active for the interna-
tional community* to focus attention on issues related
to trade and development, including the mineral
resource sector. Much of the discussion was a carryover
from previously established dialogue. The Multilateral
Trade Negotiation {MTN) discussions took on an air of
renewed vigour with the tabling of several tariff for-
mulae; Canada continued to stress the need for sector
negotiations to move forward concurrently with other
negotiating techniques. Discussions on the North-
South issues, in which the developing countries are
demanding a ‘‘ New International Economic Order’’ as
the only acceptable means to narrow the economic and
social gap between developed and developing coun-
tries, reached a new level of expression in the Con-
ference on International Economic Cooperation
(CIEC) and the Fourth United Nations Conference on
Trade and Development (UNCTAD 1IV). New devel-
opments during the year concerning both developing
country issues and broader trade matters were also
evident in organizations such as the International
Monetary Fund (IMF), Law of the Sea Conference,
commodity agreements and producer associations.

Multilateral Trade Negotiations (MTN). The
Tokyo Round of Multilateral Trade Negotiations, of-
ficially launched under the auspices of the General
Agreement of Tariffs and Trade (GATT) in September
1973, has now undergone more than three years of

*Much of the information on international negotiations is
drawn from **Canadian Non-fuel Minerals in the International
Scene, and Foreign Policy’’, D.B. Fraser, C.J. Cajka, W.E.
Koepke and G.J. Ninacs, Canadian Mineral Survey 1976,
Department of Energy, Mines and Resources, Ottawa, pp 18
and 19.



preliminary bargaining in Geneva and is likely to
continue into 1978. Given the broad goal of trade
liberalization, negotiators are trying to eliminate tariffs
at the lower end of the scale while reducing, by
upwards of 60 per cent or more, tariffs at the upper end
of the scale and seeking to dismantle an array of non-
tariff barriers that constrain the flow of goods in
international markets. The prospect of gaining free
access to the United States, Japanese and EEC markets
for smelted and refined metals and substantially
reduced barriers for semi-fabricated and fabricated
mineral and metal products is of particular interest to
Canada. Accordingly, Canada has promoted a sector
approach as a means of tackling both tariff and non-
tariff barriers in a package that hopefully will contain
rights and obligations to ensure that negotiated trade
liberalization will not be impaired by other devices.
Copper, nickel, lead and zinc are among those com-
modities being considered as candidates for the sector
approach.

Conference on International Economic Co-op-
eration (CIEC). The CIEC was originally perceived
as a forum for international consultations with the oil-
producing states on the global oil situation. This focus
proved to be unacceptable to either the oil states or the
developing countries in general, with the result that
the inaugural Ministerial Meeting in. December 1975
agreed to proceed with discussions on four broad fronts
under tha auspices of separate commissions: Energy,
Raw Materials, Finance and Development. The CIEC
consists of 27 states — eight industrialized and 19
developing (including seven OPEC) countries. Each
commission is made up of 10 developing and five
industrialized countries. As well as co-chairing the
conference with Venezuela, Canada is a member of the
Energy and the Development commissions and is
auditor on the other two.

The first half of 1976 was largely devoted to
defining and elaborating the problems for considera-
tion of the CIEC, whereas the second half was
designated the action-oriented phase which was to
conclude with ministerial agreement on commitments,
recommendations and resolutions. By the end of the
year it was clear that the developing countries were
disenchanted with the progress made in the commis-
sions and, with the risk of confrontation near-certain,
developed and developing countries agreed to defer a
concluding Ministerial Meeting from December until
early 1977.

United Nations Conference on Trade and Devel-
opment (UNCTAD). The Fourth Conference of
UNCTAD was held in Nairobi during May 1976. While
the Conference adopted 12 major resolutions, the
resolution on an Integrated Programme for Com-
modities was of principal importance in the UNCTAD
context as well as having major implications for the
Canadian mineral industry. This resolution provides
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for a timetable of preparatory meetings on 18 com-
modities — including copper, iron ore, tin, bauxite,
phosphate rock and manganese — and negotiating
conferences for the purpose of concluding individual
commodity agreements, to be completed by the end of
1978. Provisions envisaged for the agreements include
international buffer stocks and national stocks as the
principal measures to stabilize commodity prices
wherever such stocks are considered practical and
feasible.

The resolution also calls for preparatory and nego-
tiating meetings on a Common Fund that would
facilitate the financing of commodity stocks within the
program and that could be used for “‘other’’ purposes,
as yet only partially defined.

Canada participates in all the UNCTAD discussions
with the view to finding the best solution for individual
commodity problems and, in the case of the Common
Fund, to determine whether such a fund would be
effective and useful. Preliminary meetings on copper
and the Common Fund were held late in 1976, with
further meetings scheduled in 1977.

A subsidiary organ of UNCTAD, the Committee
on Tungsten, held a meeting in November 1976. At
issue in this forum is the question of whether the
organization should institute a comprehensive system
of studies and statistical publications, which could go a
long way towards stabilizing the tungsten market, or
whether to proceed directly with negotiations for a
commodity agreement. The representatives of produc-
ing countries, frustrated by what they perceive as
importer country foot-dragging, have requested the
Secretary-General of UNCTAD to take action in
regard to the convening of a negotiation conference on
tungsten. Importing countries do not support the
exporters’ request and it remains to be seen how this
discussion will proceed.

Other conferences and institutions. The Law of
the Sea Conference ended the year’s session in Sep-
tember. During the course of the negotiations, the
United States put forth a proposal on production
guidelines for seabed nickel that has major implications
for the Canadian nickel industry in terms of future
production levels. Attempts to have this Canadian
concern reflected in an amendment to the United
States proposal were still in motion at the close of the
current series of meetings.

A decision within the International Monetary Fund
(IMPF) to dispose of 777 587 kilograms (kg) (25 million
ounces) of gold was put into play early in 1976; sales in
lots of 24 261 kg (780 000 ounces) were conducted at
about six-week intervals. Profits from the sales are
deposited in a separate trust fund for the use of
developing countries. During the first half of the year,
these sales had a depressing impact on the market, and
the price of gold declined to levels where it was no
longer profitable for many Canadian gold mines to
continue operations. By the end of the year the price of



gold had recovered, partly because of a change in the
method of accepting bids for the IMF gold. These IMF
gold sales are slated to continue at six-week intervals
until the full stock is depleted.

The Fifth International Tin Agreement, negotiated
in 1975, came into effect on July 1, 1976. As in the
previous tin agreement, it has provisions for a 20 000-
tonne buffer stock designed to stabilize tin prices and
to be financed by producer countries. A new feature of
the fifth agreement is a provision for voluntary contri-
butions by consumers to finance an additional 20 000
tonnes of tin in the buffer stock. Canada, as well as
being a signatory to the agreement, has undertaken to
make such a voluntary contribution. The fifth agree-
ment also marked another milestone, as it was the first
time that the United States had joined.

Bilateral developments. Canada, in keeping with
its ““third”’ option on foreign policy, is embarking on
new attempts to strengthen economic and commercial
links with its Atlantic and Pacific trading partners. In
June 1976, Canada and the EEC signed a Framework
Agreement for commercial and economic cooperation,
and in December set up a Joint Co-operation Commit-
tee that has the task of fulfilling the objectives of the
agreement.

A somewhat similar agreement was signed with
Japan in October. At this point in time it is difficult to
predict just what impacts these new endeavours will
have on the mineral industry; perhaps the first areas of
co-operation will be in exploration and metallurgical
research.

Mineral Industry

Mineral Production. In 1976 the total output of
Canadian minerals, including metals, non-metals,
structural materials and mineral fuels, reached a level
of $15.4 billion, compared with $13.3 billion the pre-
vious year. In general, this reflected increases in both
the quantities of the various commodities produced
and in their prices.

The highest production value was in the mineral
fuels sector, including coal, natural gas, natural gas
byproducts and crude petroleum, which rose to $7.99
billion in 1976 from $6.65 billion in 1975. Alberta’s
output of fuels increased to $6.83 billion in 1976 from
$5.57 billion in 1975.

Metal mining production had a value of $5.24
billion in 1976, up from $4.79 billion in 1975. Ontario
was the leading province in metals output, with a
production value of $2.15 billion, up from $1.95 billion
in 1975.

In non-metals mining, production was $1.14 billion
in 1976 compared with $0.94 billion in 1975. Leading
minerals in the group were: asbestos, at $445.5 million
in 1976, up from $267.2 million in 1975, and potash, at
$361.4 million, up from $358.6 million in 1975.

The total value of structural materials was $1.02
billion in 1976, up from $0.96 billion in 1975. Leading

materials were: cement, at $339.2 million, up from
$320.2 million; sand and gravel, at $320.8 million, up
from $305.2 million; and stone, at $209.6 million, up
from $202.1 million in 1975.

Figure 8 illustrates growth of the three major
sectors of the Canadian mineral industry between 1960
and 1976. The value of mineral production has grown
at about 12.1 per cent a year during the period, with
mineral fuels growing at a higher rate than metallic and
industrial minerals. During 1976 the per capita value of
mineral production went up by $80.69 to $666.08,
while mineral production as a percentage of GNP rose
from 8.07 to 8.10.

Figure 9 shows mineral production by commodity
and by province for 1976 in percentage terms. As in the
previous year, petroleum was the dominant mineral
commodity in terms of value of output with 26.8 per
cent of the total. In terms of provincial mineral produc-
tion, Alberta made the largest single contribution, 45.4
per cent of the total, followed by Ontario, which
contributed 16.9 per cent.

Mineral Prices. The prices of Canadian minerals are
mainly determined in international markets. In gen-
eral, mineral prices increased in 1976, but the growth
varied considerable among commodities. For example,
at year-end, the Canadian producer price* for copper
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Figure 8

*Applicable to North American markets.
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was 66.50 cents a pound, up from 63.38 cents at the
end of 1975; nickel was $2.41 a pound, up from $2.20 a
year earlier; iron ore was $20.51 a long ton compared
with $18.75 in 1975. By contrast, the price of potash
remained constant, and the price of zinc decreased to
36.25 cents a pound from 37.0 cents a year ago. The
price of gold also decreased.

The trends in general wholesale price indexes of
mineral products since 1951 are shown in Figure 10.
The iron product index, which has been the highest
mineral industry price index in recent years, reached
576.0 in December 1976. This was a 5.1 per cent
increase over December 1975, compared with the
nonferrous metal index, which went up 10.7 per cent;
the nonmetallic minerals index, which rose 7.8 per cent
and the general wholesale index, which rose 4.5 per
cent.

Mineral trade. Canada exported $12.0 billion worth
of crude and fabricated minerals during 1976, with the
United States buying the bulk of mineral exports, 68.7
per cent, while Japan took 9.2 per cent, the United
Kingdom 5.5 per cent, and the remainder of the
European Economic Community (EEC) 7.6 per cent.
Figure 11 illustrates the declining share of the value of
mineral exports to the United Kingdom in the last
decade and the fact that expotts to Japan and other
countries have increased.

Trends in Canadian mineral trade since 1964 are
given in Figure 12. The $12.0 billion in mineral exports
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in 1976 was 7.2 per cent higher than the previous year.
The share of mineral exports of crude and fabricated
materials, as a percentage of total Canadian trade,
decreased slightly in 1976 to 32.2 per cent from 34.7
per cent in 1975. During the period 1964-76, the share
of exports of mineral fabricated products was running
at an average of about 12.9 per cent, but this fell to 10.6
per cent during 1976, while crude minerals moved up
from an average of about 18.4 per cent 1o 21.6 per cent.

Mineral investment. Trends in mineral investment
in durable physical assets, including both capital and
repair expenditures, for six major mineral sectors from
1960 to 1976, are illustrated in Figures 13 and 14. In
mining, investment in mineral fuels in 1976 at $2.5

*Pre-tax profit (total assets minus total current liabilities) x
100.

**Includes metal mines, nonmetal mining and mineral fuels.
***Includes primary metals, nonmetallics, and petroleum and
coal products.
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billion was 37.1 per cent higher than 1975, compared
with nonmetal mines at $562.9 million, a rise of 6.1 per
cent; and metal mines at $1.4 billion, an increase of
13.8 per cent. Similarly, in mineral manufacturing,
investment in nonmetallics at $390.6 million was 6.9
per cent higher than 1975, compared with petroleum
and coal products at $488.5 million, a fall of 16.3 per
cent; and primary metals at $1 301.2 million, a fall of
9.9 per cent.

Return on invested capital. Figure 15 compares the
average 1964-76 rate of return on invested capital* for
various sectors in the Canadian mineral industry with
the total of all Canadian industries. Among the sectors
presented, petroleum products show the highest
average rate of return at 14.0 per cent, primary metals
the lowest at 9.7 per cent, compared with the total of all
Canadian industries at 12.5 per cent. The relevant
values in 1976 were in some cases higher, and in some
cases lower, than the average values. The rate of return
in metal mines for 1976 was 8.8 per cent, in mineral
fuels, 20.0 per cent, and in all industries, 12.2 per cent.

In the mining industries** the rate of return in 1976
was 14.9 per cent. This is a relatively high rate com-
pared to that of the past ten years when the highest
level was achieved at 18.2 per cent in 1974 and the
lowest at 7.1 per cent in 1972. In the mineral-based
manufacturing industries*** the 1976 rate of return
was 11.2 per cent. This rate is slightly below the
average experienced over the last ten years, when it
fluctuated between a low of 7.9 per cent in 1967 and a
high of 18.2 per cent in 1974.
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Outlook

The Canadian Economy. The outlook for Canadian
economic activity appears to be relatively weak for
1977, and well below potential (5 per cent) growth. The
slowdown in the recovery from the 1974-75 recession,
which started for Canada and most other industrialized
countries early in 1976, will in all probability continue
during the forthcoming year. The federal government
may provide some tax relief in the form of personal
and/or corporate income tax costs during 1977, in

12

Figure 14

order to give some impetus to growth. However, in
general, the government can be expected to exercise
fiscal and monetary restraint in stimulating the econ-
omy, in view of the underlying rate of inflation.
Canada’s real gross national product (GNP) is
expected to grow at about 3.0 per cent in 1977.

The OECD countries, as a whole, are forecast to
grow at a lacklustre 4 per cent in real GNP for 1977.
Among OECD countries, Canada’s principal trading
partners, the United States and Japan, are expected to
grow at a faster 5 to 5.5 per cent, whereas OECD
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Europe will grow only about 2.75 per cent. Canadian
exports to all areas should increase approximately 7 per
cent in real terms in 1977. Imports will be limited by
the poor performance of the domestic economy and
should grow by 2 per cent in constant dollars. Although
the balance on merchandise trade will remain positive
and improve, nonmerchandise transactions are
expected to go increasingly negative, with the result
that the current account deficit will reach about 4.2
billion in 1977.

The slow growth of the domestic and foreign
economies will continue to provide a dampening effect
on the rate of inflation. Wage and price controls are
expected to remain in force in Canada during the
upcoming year. Inflation, as measured by the con-
sumer price index, is forecast to improve by declining
to about 8 per cent in 1977. On the othet hand,
unemployment is expected to worsen. The anticipated
increase in employment will be more than offset by
higher participation rates, and by the population buige
reaching working age. The unemployment rate should
climb to about 8 per cent in 1977, the highest level
since the 1930s.

Business capital spending will continue to be a drag
on the economy during 1978. Profits often serve as the
basis for future investment, and profit performance in
the last year has been poor, in current dollars, and
more so when adjusted for inflation. Industry con-
tinues to be plagued with low rates of capacity utiliza-
tion. Uncertainty about the future has heightened; at
the political level following the recent election in the
Province of Quebec, with regard to taxation, regula-
tions and controls by governments; and concerning the
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future of the domestic and foreign economies. In light
of the above factors, business investment in plant and
equipment can be expected to increase by a minimal 1
per cent in real terms in 1977.

Consumer spending should weaken in 1977, to
about 2.8 per cent growth. Interest rates will remain
high, about 9.5 per cent for long-term industrial bonds.
High interest will be necessary to attract foreign capital
in order to balance Canada’s international payments
and help finance government and capital expenditures.
It is anticipated that housing starts will be down in
1977.

The longer-term outlook for Canadian economic
activity indicates a gradually improving picture. Real
GNP is forecast to grow at 4.0 per cent in 1978,
accelerating to 5.0 per cent in 1979 and 1980. The
forecast is based on the assumption that real GNP in
the United States will grow at about 3.9 per cent in
1978 and 79, slowing to 2.2 per cent in 1980, and that
the economies of OECD-Europe and Japan will grow at
about 5 per cent and 6 per cent, respectively during the
period. The domestic rate of inflation will gradually
improve, declining to about 5.5 per cent in 1980.
Unemployment will continue to remain at unusually
high levels, perhaps slackening to 7.5 per cent by 1980.
Consumer spending and business investment will
improve. Interest rates will remain high, by historical
standards, in the order of 10 to 11 per cent for long-
term industrial bonds. Corporate profits can be
expected to increase. The merchandise trade balance
will remain positive and the current account balance
will continue in deficit during the period.

The mineral industry. The mineral industry ac-
counts for about one-third of all Canadian exports,
contributes to the prosperity of all Canadians, and is
crucial to the nation’s international trade balance.
Canada is endowed with considerable mineral resource
wealth, but in recent years, the industry has experi-
enced a number of problems. The prices and demand
for a number of the major commodities have fallen to
depressed levels. The federal and provincial govern-
ments have introduced numerous changes in legislation
and taxation. Foreign competition from new mineral
suppliers has increased. Capital and operating costs
have climbed.

The short-term prospects for certain parts of the
industry — gypsum, potash, asbestos, lead, uranium,
molybdenum and gold — range from fair to excelient.
For the base metal and ferrous sector, the outlook has
become more encouraging. The world demand and
prices for copper, zinc and aluminum are expected to
strengthen sometime before 1981. Most other prices
will at least keep pace with inflation. The federal and
provincial governments can be expected to work to-
wards nationalization of legislation and taxation affect-
ing the mineral industry.

Canada will face increased world competition as a
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major mineral supplier due to possible supply-demand
imbalances and new mineral discoveries and develop-
ments in many parts of the world. For example, iron
ore is being increasingly supplied from Brazil and
Australia, copper from Africa and the Pacific rim
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countries, nickel from Guatemala, Australia, Indo-
nesia and New Caledonia, and uranium from Australia
and southern Africa. Canada will have to continue its
efforts in future years to sustain existing markets and
to develop new markets for our products.
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Federal-provincial mineral development
programs

General Development Agreements (GDA’s) between
the federal government and all the provinces, except
Prince Edward Island, were signed in 1974 and Mineral
Development Agreements (MDA’s) subsequent to
1974 were subsidiary to the GDA’s. The Department
of Regional Economic Expansion (DREE) and the
Department of Energy, Mines and Resources (EMR)
represent the federal interest in the MDA’s. Results of
the joint programs are available to the public and
provide an incentive for private sector exploration and
development.

Development Agreements were in effect in 1976
between the federal government and the provinces of
Newfoundland, Nova Scotia, New Brunswick, Quebec,
Manitoba and Saskatchewan.

Shared-cost Uranium Reconnaissance Programs
(URP’s) were underway between the Geological Sur-
vey of Canada (GSC) which is a part of EMR and the
provinces of New Brunswick, Ontario, Saskatchewan
and British Columbia.

Newfoundland. This province had an early start on a
federal-provincial mineral program with the signing on
September 3, 1971 of the Canada-Newfoundland Min-
eral Exploration and Evaluation Agreement. The cost
of this $2.7 million program was borne entirely by the
federal government. The cost was shared equally be-
tween DREE and EMR. This agreement terminated on
March 31, 1976. The program included a mineral
inventory, mineral development planning studies,
evaluation of selected minerals and areas and regional
geochemical reconnaissance surveys. The program led
to changes in provincial mineral land tenure and
taxation policies, and geoscientific projects resulted in
reports and maps useful to mineral exploration com-
panies. The program helped the Newfoundland
Department of Mines broaden and improve its geo-
scientific capabilities.

A new five-year Subsidiary Agreement on Mineral
Development, between Canada and Newfoundland,
was signed on December 17, 1976. It will begin on
January 1, 1977 and terminate on December 31, 1981.
The estimated cost is $12,458,000 with 90 per cent

being funded by Canada through equal sharing by
DREE and EMR. The program will consist of four
major projects; regional mineral potential evaluation,
mineral development strategies, mineral resources
management and program evaluation.

Nova Scotia. A Subsidiary Agreement on Mineral
Development was signed on February 17, 1975, to
remain effective until March 31, 1979. Estimated cost
of the program was $6,338,000, with DREE providing
80 per cent and the province 20 per cent. The projects
included in the original agreement were: resource
development planning, a mineral resource inventory,
mineral evaluation surveys, geological-geochemical
surveys, laboratory services and program management
and administration.

One of the mineral evaluation surveys was a coal
inventory. Towards the end of the 1976-77 fiscal year,
uncommitted funds in other projects were transferred
to the coal inventory survey and the federal Treasury
Board was asked to approve an additional $800,000 for
the Sub-Agreement, mainly for coal drilling onshore,
and also $5.2 million for drilling offshore in the Sydney
coal basin. The coal inventory led to significant ac-
tivities. The Nova Scotia Department of Mines adver-
tised, in September 1976, that results to date would be
put on open file and that proposals for the development
of coal mines in the province were invited. Many
companies responded, and several proposals were
received. These proposals were being considered by the
provincial Department of Mines at year end.

Prince Edward Island. There are no mineral devel-
opment agreements with this province. The Island is
unique in that, instead of a General Development
Agreement it has had, since March 7, 1969, a 15-year
Comprehensive Development Plan under the Fund for
Rural Economic Development (FRED) legislation.
Phase 1 of the Plan ended on March 31, 1975 and
involved highway construction, improved education
facilities and socio-economic development. Phase II,
from April 1, 1975 to March 31, 1980, was signed on
October 23, 1975 and DREE funding was to be up to
$70 million. The’province’s share was $32,650,000,
including a $9 million loan through EMR for the
construction of a power cable, under Northumberiand
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Strait, to connect with the New Brunswick electric
power grid on the mainland.

New Brunswick. This province had one of the first
mineral agreements, the Canada-New Brunswick Ac-
celerated Mineral Reconnaissance Agreement, signed
on August 31, 1970. The program involved detailed
geological mapping in the northern third and southern
third of the province, an evaluation of industrial
mineral deposits in the south, geochemical surveys,
studies of possible improvements in the processing of
base metals and resource planning and promotion. The
agreement was extended past its original three-year
term and expired on September 20, 1976. Cost of the
program was $3,863,550 with DREE funding
$3,728,550. Geological reports and maps, resulting from
the program, were useful to industry in the selection of
mineral exploration targets. The industrial mineral
project resulted in the discovery of potentially impor-
tant deposits of potash and salt in the Sussex and Salt
Springs areas and the finding of new sand-gravel
sources north of Moncton.

A new Subsidiary Agreement for Minerals and
Fuels was signed in mid-1976 and will run until March
31, 1981 at an estimated cost of $11,313,000, with
DREE funding 80 per cent and New Brunswick 20 per
cent. The new agreement covered a wide variety of
projects under two major programs. Program 1, entitled
Opportunity Identification, involved surveys of: coal
resources, uranium (partly in conjunction with the
URP program of the GSC), industrial and structural
materials, mineral potential under Fundy National
Park and detailed geological mapping of west-central
New Brunswick. Program 2, entitled Opportunity De-
velopment, involved technical studies to; improve the
recovery of base metals from mining operations in
northeastern New Brunswick, reduce the sulphur con-
tent of coal, and a zinc reduction plant. Also included
were studies of manpower problems in the mining
industry, promotion of interest in prospecting and
assistance to build resource roads to potentially impor-
tant mining areas.

Quebec. Two mineral development programs were
carried out in the Lac St. Jean-Saguenay-Chibougamau
area and in northwestern Quebec, starting in 1971, and
were funded under the Agricultural and Rural Devel-
opment Act (ARDA). They consisted of access road
construction, geoscientific surveys, geological mapping
and research and metallurgical research. These pro-
grams ended in 1976 and cost a combined total of $6
million, funded equally by DREE and Quebec.

A similar mineral development program, also star-
ted in 1971, was carried out in eastern Quebec under
the Fund for Rural Economic Development (FRED)
and this also ended in 1976. The program cost
$11,333,000 and was funded 75 per cent by DREE and
25 per cent by Quebec. Most of the activity was centred
in the Gaspé peninsula but some attention was given to
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salt deposits on fles-de-la-Madeleine in the Gulf of St.
Lawrence.

A Subsidiary Agreement was signed on March 15,
1974, to continue until March 31, 1978, to assist
Sidérurgie du Québec (SIDBEC), a provincial Crown
corporation, in a major expansion of steelmaking ca-
pacity, modernization of some operations and the
addition of a galvanizing capability. DREE’s share in
the cost was to be $30 million.

A new Canada-Quebec Mineral Development Sub-
sidiary Agreement was signed on March 29, 1976. It
will run for four years at a cost of $28.6 million, with
DREE'’s share being 60 per cent and Quebec’s 40 per
cent. EMR will participate in the management commit-
tee with DREE and provincial representatives. Main
components of the program were: construction of
access roads in NW Quebec and Saguenay-Lac St.
Jean; geological mapping in NW Quebec and Gaspé;
geoscientific surveys in NW Quebec, Saguenay-Lac St.
Jean, Gaspé, Anticosti Island and Grenville geological
province; petroleum exploration and geoscientific sur-
veys in St. Lawrence lowlands, Gaspé and Anticosti
Island; construction of diamond drill core storage
facilities; a deep drilling incentive program and
research and development into mining technology
problems.

Ontario. No direct mineral development agreements
have been signed in Ontario, but socio-economic de-
velopment agreements have been signed in northern
and eastern Ontario that have some influence on
mining communities and potential mining areas.

A Subsidiary Agreement on Northwestern Ontario
was signed on May 23, 1974 and will run to March 31,
1978. Part of the agreement involved a community
infrastructure program in the potentially important
iron ore region around Lake St. Joseph and road
improvements to the Pickle Lake area. DREE will
provide half the cost of this agreement, estimated at
$47,344,000.

A Subsidiary Agreement on Northeastern Ontario
was signed on March 25, 1976 and will expire on
September 30, 1979. The Sudbury and Parry Sound
areas were identified for projects such as industrial
park development, access roads construction and water
and sewer systems. DREE will provide 50 per cent of
the agreement cost, estimated to be $5,754,000.

Manitoba. A Subsidiary Agreement on Mineral
Exploration and Development was signed on March
31, 1976 to extend to March 31, 1979. Total commit-
ments under the agreement were $8.5 million, to be
shared 20 per cent by DREE, 30 per cent by EMR and
50 per cent by Manitoba. The program involved the
following projects: base metal exploration; a URP
program, implemented by GSC; a regional survey and
evaluation of geological data; an industrial mineral
assessment; a pegmatite exploration survey of uncom-



mon minerals and mineral development analysis and
planning.

Results of the first season’s work on the uranium
reconnaissance project (already underway before the
signing of the Agreement) was released March 24,
1976. This resulted in a minor staking rush into
northwestern Manitoba. Publication of results of air-
borne geophysical surveys in the Lynn Lake area also
resulted in the staking of more than 20 000 acres (8 094
hectares) for base metals by the private sector.

Saskatchewan. A Subsidiary Agreement on Min-
eral Exploration and Development for northern
Saskatchewan was signed June 21, 1974 to expire on
March 31, 1978. Cost of the program was to be
$4,350,000 funded 25 per cent by DREE, 25 per cent
by EMR and 50 per cent by Saskatchewan. Major
elements of the agreement were: regional mineral
resource planning; La Ronge-Wollaston base metal
exploration; iron ore exploration; uranium exploration
(with GSC): industrial minerals exploration and recon-
naissance geoscientific surveys (at half the total cost).

Alberta. No direct MDA has been signed in this
province but a subsidiary Agreement on Northland
Development was signed March 11, 1975 to expire
March 31, 1977. Cost of this program was to be
$14,423,700 with DREE funding 50 per cent.

A three-year program of metallurgical research was
started in 1974, funded jointly by the Alberta govern-
ment and EMR, with research being undertaken on
the mineralogy, beneficiation and reduction pos-
sibilities of the Clear Hills iron-bearing deposits. Tests
were carried out by the Alberta Research Council in
Edmonton and by the Canada Centre for Mining and
Energy Technology (CANMET) of EMR in Ottawa.
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Results of the project were interesting from a scientific
viewpoint but have revealed that the Peace River
deposits would be uneconomic to mine for the fore-
seeable future.

British Columbia. No general MDA's have been
signed in this province, but a Subsidiary Agreement
for Western Northlands Highways in northern British
Columbia was signed for the 1974-75 and 1975-76
fiscal years. The federal share of these projects was $5
million, shared equally between DREE and the
Department of Transport (DOT).

During 1975-76 proposals were being drafted by the
province for consideration by DREE and EMR that
would involve sub-agreements on coal exploration and
development in Northeast British Columbia and min-
eral evaluation studies in Northwest British Columbia.
A coal agreement was signed in January 1976, which
related to Northwest British Columbia. The agreement
provided, through a Coal Planning Sub-Agreement,
for the expenditure of $10 million for further evalua-
tion of coal deposits and for field and preliminary
infrastructure design studies and work.

Provincial mineral developments

The User Advisory Services Division of Statistics
Canada (StatsCan) gathers data concerning Gross
Provincial Products (GPP) supplied by the provinces.
The sum of the GPP’s approximately equal the Gross
National Product (GNP) and GPP totals are being used
in our provincial analyses and compared to the GNP,
Reference is made to the gross value of mineral
production as a percentage of GPP. This comparison is
not entirely valid since GPP and GNP totals are
essentially the sum of ‘‘census values added’ from

(text continued on page 20)

Table 1. Contribution by provinces and territories to Canada’s total value of mineral

production, selected years, 1960-1976

1960 1965 1970 1975 19767
(per cent)
Alberta 15.9 20.5 24.4 43.1 454
Ontario 394 26.8 27.8 17.6 16.9
Quebec 17.9 19.3 14.0 9.3 9.9
British Columbia 1.5 7.5 8.6 9.7 9.2
Saskatchewan 8.5 8.8 6.6 6.5 59
Newfoundland 35 5.6 6.2 4.1 49
Manitoba 24 4.9 5.8 4.0 3.1
New Brunswick 0.7 2.2 1.8 1.7 1.7
Northwest Territories 1.1 2.1 24 1.5 1.4
Yukon 0.5 04 14 1.7 0.8
Nova Scotia 2.6 1.9 1.0 0.8 0.8
Prince Edward Island 0.02 0.02 0.02 0.01 0.01
Total Canada, per cent 100.0 100.0 100.0 100.0 100.0
$ Millions 2 492.7 37149 57221 13 346.7 15 392.8

P Preliminary.



Table 2. Value of leading minerals by provinces and territories in 1976, and percentage
change from 1975

% of % Change % of % Change
Total from 1975 Total from 1975
British Columbia Natural gas byproduct 11.4 +1.4
Copper 29.0 +13.5 Coal 3.2 +22.3
Coal 21.6 —10.4 Elemental sulphur 1.0 -31.4
Natural gas 9.2 +68.3 Sand and gravel 0.6 +24.0
Petroleum, crude 8.0 +20.4 Metallics — -
Zinc 6.6 +14.0 Nonmetallics 1.1 —27.6
Molybdenum 6.3 +24.9 Fuels 976 +226
Lead § | g(l) +—|‘-1(2)? Structural materials 1.3 +21.9
gaer;ge?:: grave 2:7 +10:6 Total 100.0 +21.7
Silver 2.5 +23.2
Asbestos 2.2 —18.9 Saskatchewan
Gold 1.5 —14.8 Petroleum, crude 48.0 +7.0
Iron ore 0.6 —41.5
. n Potash 39.8 +0.8
Metallics 50.0 142 sodium sulphate 24 +15.8
Nonmetallics 32 —18.0
Cement 1.7 +53.9
Fuels 39. +7.0
. M Copper 1.6 +30.2
Structural materials 6.9 2.8 Coal 1.4 +339
Total 100.0 +9.6 Sand and gravel 1.1 —4.4
Natural gas 0.9 =21.0
. Salt 0.9 +4.3
kaon Territory Natural gas byproducts 0.6 —9.3
Zinc 32.7 —55.0 Metalli 28 +349
Asbestos 263 —65.2 cranes ' '
Nonmetallics 43.2 +1.7
Lead 14.6 +5.0 Fuel 50.9 +6.7
Copper 12.7 +39.5 Sfes | - 31 toaa
Silver 103 59 ructural materials . .
Gold 3.0 —25.6 Total 100.0 +5.4
Metallics 73.2 —51.0
Nonmetallics 26.3 +5.0 .
Fuels 0.5 —54.2 Manitoba
Structural materials - - Nickel 50.0 —176
Copper 17.9 -5.7
Total 100.0 —43.1 Zine 10.7 —30
Petroleum, crude 6.9 +4.9
Northwest Territories Sand and gravel 5.2 +9.9
Zinc 56.1 +12.0 Cement 4.7 +32.5
Lead 12.6 —28.0 Gold 1.2 —28.0
Gold 10.8 —19.6 Silver 0.8 —15.4
Natural gas 9.2 -0.8 Cobalt 0.4 79
Silver 7.0 +67.6 Stone 0.3 —6.8
Petroleum, crude 39 +84.4 Metallics 81.0 —13.6
Copper 0.3 +25.3 Nonmetallics 0.9 —-9.1
Metallics 86.9 +1.7 Fuels 6.9 +4.9
Nonmetallics — — Structural materials 11.2 +18.1
Fuels 13.1 +15.1 Total 100.0 —9.7
Structural materials - -
Total 100.0 +3.3
Ontario
Nickel 38.3 +22.5
Alberta Copper 15.0 +8.0
Petroleum, crude 50.5 +9.6 Zinc 10.2 —4.4
Natural gas 329 +63.8 Iron ore 10.2 +20.6
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Table 2. (cont’d)

Regional Review

Ontario (concl’d)
Cement
Sand and gravel
Gold
Silver
Stone
Clay
Platinum
Salt
Metallics
Nonmetallics
Fuels
Structural materials

Total

Quebec

Asbestos

Iron ore

Copper

Zinc

Stone

Cement

Sand and gravel

Titanium dioxide

Iron remelt

Gold

Lime

Silver
Metallics
Nonmetallics
Fuels
Structural materials

Total

New Brunswick

Zinc

Lead

Silver

Copper

Stone

Coal

Sand and gravel
Metallics
Nonmetallics
Fuels
Structural materials

Total

Nova Scotia
Coal
Sait

% of
Total

% Change
from 1975

+4.9
—0.4
—-269
—0.3
+6.8
+13.8
—13.6
+37.2
+10.5
+34.8
+2.0
+5.9

+10.4
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+93.9
+50.9
+9.9
+6.0
-15
—128
+7.7
+33.3
—-194
—21.6
+8.2
+3.2
+14.6
+73.3
-75.0
—0.5

100.0

+22.7

_— N

oo
N A 4

VRN - N IR I oY

+155
+16.7
=55
—74
—15.1
—11.3
—3.3
+10.5
+38.1
—11.4
+14.5

100.0

+10.1

+22.2
+21.5

Sand and gravel

Gypsum

Cement

Stone

Clay

Barite

Peat
Metallics
Nonmetallics
Fuels
Structural materials

Total

Prince Edward Island
Sand and gravel
Structural materials

Total

Newfoundland

Iron ore

Zinc

Asbestos

Copper

Sand and gravel

Cement

Lead

Fluorspar
Metallics
Nonmetallics
Fuels
Structural materials

Total

Canada
Petroleum, crude
Natural gas
Iron ore
Nickel
Copper
Zinc
Natural gas byproducts
Coal
Asbestos
Potash
Cement
Sand and gravel
Stone
Gold
Silver
Lead
Metallics

% of % Change
Total from 1975
12.3 +2.5
11.3 +7.8
6.0 +15.8
3.8 5.1
33 +24.1
0.6 —19.3
0.4 +0.9
28.1 +14.0
46.5 +22.2
25.4 +6.6
100.0 +15.6
100.0 —-4.9
100.0 —4.9
100.0 —4.9
85.1 +37.3
5.0 +42.1
44 +84.0
1.3 -3.3
1.2 —4.0
0.7 +7.2
0.6 +98.2
0.3 —
92.6 +36.6
S.1 +84.2
2.3 —1.3
100.0 +37.2
26.8 +9.7
16.0 +62.2
8.1 +35.2
8.0 +12.0
7.3 9.3
5.6 —-1.2
5.2 +1.5
39 +3.0
2.9 +66.7
2.4 +0.8
2.2 +5.9
2.1 +5.1
1.4 +3.7
1.3 —~23.3
1.1 =21
0.8 -17.0
34.1 +9.3



Table 2. (concl’d)

% of % Change
Total from 1975
Canada (concl’d)
Nonmetallics 7.4 =217
Fuels 51.9 +20.1
Structural materials 6.6 +5.8
Total 100.0 +15.3

Source: Statistics Canada.
— Nil.

goods-producing and other industries rather than the
‘‘gross’’ values obtained from industrial and other
production. However, StatsCan census value added
data are only available up to the year 1974 and the
gross value of mineral production is being used in our
provincial analyses for the years 1975 and 1976.

In the census value added analyses for 1974,
primary production includes agriculture, forestry, fish-
eries, trapping, mining and electric power; secondary
production includes manufacturing and construction;
and services include all other activities, e.g., utilities,
trade, finance, business, personal services and public
administration. Census value added for mining is the
gross value of production less the cost of fuel, elec-
tricity, process supplies, containers, freight and treat-
ment charges.

Statistical tables show the gross value of provincial
mineral production, on a percentage basis, for selected
years between 1960 and 1976 and also the value of
leading minerals in each province and territory, on a
percentage basis, together with the per cent change
from 1975.

Statistical information on exploration and develop-
ment expenditures for mining operations in the
provinces for 1975 and 1977 is summarized in Figure 1.

British Columbia. 1975; GPP = $18.36 billion (a
13.5 per cent increase from 1974 and 11.4 per cent of
the GNP). Mining (gross value) = $1.30 billion (7.1
per cent of the GPP and 9.1 per cent of Canada’s
mineral production value).

1976: Mining (gross value) = $1.42 billion (+9.6
per cent and 9.2 per cent of Canada’s mineral produc-
tion). Participation rate in the labour force was 61.5 per
cent. Unemployment was 8.6 per cent (yearly
average).

The British Columbia economy (as indicated by
1974 census values added) showed primary production
12.4, (mining 4.9, forestry 3.6), secondary 30.4 and
services 57.2 per cent of the GPP

The Price Waterhouse & Company report on the
British Columbia mining industry, commissioned by
the Mining Association of British Columbia, reported
that the industry hit bottom in 1974-75. The copper
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Figure 1

industry showed signs of revival in 1976, and coal
should become the main source of revenue with a good
potential for future development.

The provincial government has removed or
changed some of the more onerous tax provisions for
mining and this has resulted in increased interest in
mineral development projects.

Yukon Territory. 1975: Mining: $230 million (1.7 per
cent of Canadian mining).

1976: Mining: $131 million (0.8 per cent of Canad-
ian mining).

Statistics Canada does not produce GPP figures for
the Yukon Territory and the Northwest Territories but



census value added figures (1974) show primary pro-
duction of 99 per cent and manufacturing 1 per cent for
the combined territories.

Mineral production value in the Yukon Territory
reached an all-time high in 1975, but declined by 43
per cent in 1976, due mainly to labour disputes at base
metal mines in the Whitehorse, Elsa and Faro areas.
Evaluation of the Grum joint venture base metal
prospect near Faro was completed in 1976 and the data
collected will be summarized during 1977. Exploration
activity was less than in 1975, but more claims were
staked and assessment work was higher.

Northwest Territories. 1975: Mining: $206 million
(1.5 per cent of Canadian mining).

1976: Mining: $213 million (1.4 per cent of Canadian
mining).

Mineral production in the Northwest Territories
reached a record value in 1974, but declined by 7.5 per
cent in 1975 and rose by 3.3 per cent in 1976. Zinc, lead
and gold were the principal minerals. Exploration
activities were greatly reduced during 1976. The chief
areas of activity were Baker Lake, Izok Lake, Redstone
River and the Pine Point area.

The major event of concern to the mining industry
during 1976 was the announcement by the Inuit
_Tapirisat of Canada of their land claims in the Arctic.
While no negotiations have been undertaken with the
federal government, the Inuit have aroused considera-
ble public support. Wide ranging proposals for Inuit
participation in northern development will require
much co-operation and understanding if the issues are
to be resolved satisfactorily.

In the Arctic Islands, Nanisivik Mines Limited
commenced production at its Zn-Pb-Ag mine at
Strathcona Sound on Baffin Island late in 1976 but
Arvik Mines Ltd. delayed plans to develop the Polaris
Pb-Zn mine on Little Cornwallis Island. Large scale
exploration for oil and natural gas started in the
Mackenzie Delta area in 1965. Some 116 exploratory
wells have been drilled in the Mackenzie River Delta-
Beaufort Sea region and 107 wells in the Sverdrup
Basin area of the Arctic Islands.

Alberta. 1975: GPP = $15.5 billion (18.5 per cent
increase and 9.6 per cent of the GNP). Mining = $5.75
billion (37.1 per cent of the GPP and 43.1 per cent of
Canadian mineral production).

1976: Mining = $7.0 billion (+21.7 per cent and
45.4 per cent of Canadian mineral production).

Participation rate in the labour force was 66.5 per
cent and unemployment 3.9 per cent.

Census values added (1974), showed a high primary
production of 43.5 per cent (mining 32.1, agriculture
9.8) with a secondary production of 21.4 and services
35.1 per cent of the GPPR

Alberta has been the leading province in value of
mineral production since 1971, due primarily to its
production of crude petroleum, natural gas and natural
gas byproducts. The value of these minerals increased
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rapidly in recent years due mainly to increased prices
rather than increases in the volume of production.

On June 21, 1976 the government of Alberta
published a brochure entitled 4 Coal Development
Policy for Alberta. The policies expressed contained
some restrictive features that coal operators say will be
a deterrent to exploration for development of coal.
Metallurgical studies continued during the year on the
Peace River iron ores deposits. Technical studies were
made on a red granite deposit at Fort Chipewyan.
Uranium exploration was undertaken in the province’s
northeastern corner but no encouraging results have
been announced. Construction of a large scale ethylene
plant will commence at Red Deer in 1977. The plant
will have an ethylene capacity of 545 000 tonnes a year.

Saskatchewan: 1975: GPP = $6.15 billion (10.7 per
cent increase and 3.8 per cent of the GNP). Mining =
$862 million (14.0 per cent of the GPP and 6.5 per cent
of Canadian mineral production).

1976: Mining = $909 million (+5.4 per cent and
5.9 per cent of Canadian production),

The labour participation rate was 60.4 per cent and
unemployment 4.0 per cent.

Census values added (1974) showed the highest
primary production of any province with 45.8 per cent
of the GPP (agriculture 32.9, mining 11.1). Secondary
production was 12.8 and services 41.4 per cent.

Major minerals were crude petroleum and potash.
The province also produced about 14 per cent of
Canadian uranium output, but uranium values are not
included in Statistics Canada mineral production esti-
mates for Saskatchewan or for Canada.

The Saskatchewan government announced changes
during 1976 to the Minerals Resources Act that in-
cluded new petroleum and natural gas regulations and
a new royalty tax on uranium. The Potash Corporation
of Saskatchewan was established by Act of Parliament
in 1975. This corporation can own and operate potash
mines, sell potash and enter into joint ventures with
private potash companies. The Potash Development
Act, 1974, empowered the Corporation to purchase the
assets of potash companies. The Duval Corporation of
Canada was purchased in 1976 and the purchase of two
other companies was under consideration. The provin-
cial government recently released a publication entitled
An Industrial Development Strategy for Saskatchewan.
Included was the proposed construction of a large fully
developed iron and steel complex which was one of the
objectives of the Canada-Saskatchewan Iron and Steel
Agreement signed in July 1974.

Manitoba. 1975: GPP = $6.7 billion (10.8 per cent
increase and 4.2 per cent of the GNP). Mining = $530
million (7.9 per cent of the GPP and 4.0 per cent of
Canadian production).

1976: Mining = $478 million (—9.7 per cent and
3.1 per cent of Canadian mineral production).

The labour participation rate was 64.0 per cent and
unemployment 4.7 per cent. Census values added
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(1974) showed a primary production of 16.8 per cent
(mining 4.6) with a secondary production of 22.2 and a
high service sector of 61.0 per cent of the GPP

Major minerals were nickel, copper and zinc with
metallic minerals totalling about 81 per cent of the
mineral production. Principal mineral producing areas
were Thompson, Snow Lake, Flin Flon and Lynn Lake
in the northwestern part of the province and, at Bernic
Lake, the Tantalum Mining Corporation of Canada
Limited, a tantalum and cesium producing mine.

Ontario. 1975: GPP = $64.0 billion (9.8 per cent
increase and 39.7 per cent of the GNP). Mining =
$2.35 billion (3.7 per cent of the GPP and 17.6 per cent
of Canadian mineral production).

1976: Mining = $2.59 billion (+10.4 per cent and
16.9 per cent of Canadian mineral production).

The labour participation rate was 64.0 per cent and
unemployment 6.2 per cent.

Ontario was the highest contributor to the GNP of
any of the provinces and census values added (1974)
indicated it to be the most highly industrialized of any
of the provinces. Primary production was only 6.7
(mining 2.8, agriculture 1.8) while manufacturing was
31.1 and construction 7.1 per cent of the GPP The
services sector was also high with 51.1 per cent of the
GPP.

Ontario reached a peak of mineral production value
in 1974, then declined in 1975 due mainly to lower
prices in some minerals, labour trouble and marketing
problems, but increased to a new all-time high in 1976.
Principal minerals were nickel, copper, zinc, iron ore
and gold. The approximate distribution of mineral
production by geographic region was Northeastern, 52
per cent; Northern, 17; Northwestern, 8; North
Central, 7; and Southern, 16 per cent.

The James Ham report for the Ontario Royal
Commission on health and safety of workers in mines
criticized industry, provincial and federal governments
for permitting high health hazards, especially in ura-
nium mining. The Ontario government formed an
Environmental Assessment Board to enquire into en-
vironmental aspects of proposed expansion in uranium
mining and Ontario government projects will also have
to undergo environmental assessment under new reg-
ulations taking effect in 1976.

Quebec. 1975: GPP = $37.3 billion (10.0 per cent
increase and 23.2 per cent of the GNP). Mining =
$1.24 billion (3.3 per cent of the GPP and 9.3 per cent
of Canadian mineral production).

1976: Mining = $1.51 billion (+22.7 per cent and
9.9 per cent of Canadian mineral production).

The labour participation rate was 58.3 per cent.
Unemployment was 8.7 per cent. Quebec was the
second largest contributor to the GNP Census values
added (1974) indicated a primary production of only
7.0 per cent (mining 2.1 per cent, agriculture 1.9 and
electric power 2.2 per cent). Secondary production was
36.0 and services 57.0 per cent of the GPP
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Principal minerals were asbestos, iron ore, copper
and zinc. Asbestos production value increased by 94
and iron ore by 51 per cent during 1976. The Mount
Wright project of Quebec Cartier Mining Company was
under way at one-quarter capacity output. The Sept-
lles plant of Iron Ore Company of Canada, still in a
tune-up stage, had increased production. Asbestos
Corporation Limited was reactivating its King-Beaver
asbestos open pit operation. Canadian Johns-Manville
Company, Limited announced a $77-million expansion
program at its Jeffrey asbestos mine. Depressed copper
prices late in 1976 resulted in decisions to close copper
mines in the Eastern Townships and the Gaspé. St.
Lawrence Columbium and Metals Corporation at Oka
has gone into receivership but the Niobec Inc. colum-
bium mine in the Chicoutimi district started into
production during 1976, and Campbell Chibougamau
Mines Ltd. resumed limited mining at its Cedar Bay
and Henderson mines in the Chibougamau area.

Mining developments were under way in Brouiilan
and La Gauchetiere townships in northwestern
Quebec. Manitou-Barvue Mines Limited was planning
to reopen its Zn-Ag Barraute township near Val d’Or.
The Chibougamau area is going to be the target for an
exploration program by six mining companies over five
years in 28 townships and 6 200 square kilometres at a
cost of $1.25 million. Campbell Chibougamau Mines
Ltd. will lead the group of companies and operate the
project.

New Brunswick: 1975: GPP = $2.17 billion (15.9
per cent increase and 2.1 per cent of the GNP). Mining
= $232 million (10.7 per cent of the GPP and 1.7 per
cent of Canadian mineral production).

1976: Mining = $255 million (410.1 per cent and
1.7 per cent of Canadian mineral production).

The labour participation rate was 53.7 per cent and
unemployment 11.2 per cent. Census values added
(1974) indicated a primary production of 11.2 (fishing
3.2, mining 2.7), secondary 32.9 and a high service
sector of 55.9 per cent of the GPP

The chief minerals were zinc, lead, silver and
copper. Metallics represent about 85 per cent of the
minerals value and the principal mining area was the
Bathurst district of northern New Brunswick. An
antimony mine also operated at Lake George, south of
Fredericton, and a coal mine in the Minto area.

A $200-million expansion at the Irving Refining
Limited petroleum refinery at Saint John was com-
pleted during 1976. International Minerals & Chemical
Corporation (Canada) Limited and the province have
signed an agreement opening the way for exploration
and development of a potash deposit near Salt Springs
in Kings County. The provincial government was spon-
soring an extensive drilling project to evaluate provin-
cial coal reserves. The decision on whether or not to
build an electrolytic zinc plant to treat zinc concentr-
ates from Brunswick Mining and Smelting Corporation
Limited was deferred for at least one year. Potash



Company of America, a division of Ideal Basic Indus-
tries of Denver, Colorado, announced its decision to
proceed with development plans for a potash-salt de-
posit near Sussex. The New Brunswick government
was given federal approval to build a $14 million deep-
water oil terminal at Lorneville near Saint John. It will
be used to supply oil to the Coleson Cove thermal
power plant now under construction and for other uses
and for other products.

Nova Scotia. 1975: GPP = $4.21 billion (11.3 per
cent increase and 2.6 per cent of the GNP). Mining =
$101 million (2.4 per cent of the GPP and 0.8 per cent
of Canadian mineral production).

1976: Mining = $117 million (+15.6 per cent and
0.8 per cent of Canadian mineral production).

The labour participation rate was 55.2 per cent and
unemployment 9.6 per cent. Census values added
(1974) indicated a primary production of 7.9 (fishing
2.7, mining 2.3), secondary 24.8 and services at 67.3
per cent of the GPP, the highest of any province.

The principal minerals were coal, sand and gravel,
gypsum and salt, with no significant production of
metallic minerals. Major objectives in Nova Scotia
were to increase coal production and discover uranium
deposits. The Cape Breton Development Corporation
(Devco). modernized.one-coal.mine.and opened two
new mines near Sydney on Cape Breton Island. A
proposed steel mill would also be located at Sydney.
Both Nova Scotia and New Brunswick agreed to work
with other coal-producing provinces and the federal
government in establishing a new national coal policy.
The Nova Scotia government wrote to major Canadian
and international coal companies asking for proposals
to develop coal reserves in the province. There are
some 15 coal seams in the Pictou Basin of which at
least five have economic potential. However, most
accessible coal has already been mined and developers
will face significant challenges to mine the remainder.
Mines of less than 273 000 tonnes a year are considered
as being not economically feasible to work.

High energy costs and high unemployment were
continuing problems throughout the Atlantic
provinces. Electric power generated by utilization of
Bay of Fundy tides is a possibility and feasibility
studies were being financed by the federal, Nova
Scotia and New Brunswick governments.

Prince Edward Island. 1975: GPP = $459 million
(0.9 per cent increase and 0.3 per cent of the GNP).
Mining = $1.8 million (0.4 per cent of the GPP and
0.01 per cent of Canadian mineral production).

1976: Mining = $1.7 million (—4.9 per cent and
0.01 per cent of Canadian mineral production).

The participation rate was 57.0 per cent and unem-
ployment 9.7 per cent. Census values added (1974)
indicated a primary production of 18.4 (agriculture
14.3, fishing 2.7, electric power 1.4) secondary 17.6
and services 64.0 per cent of the GPP
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Sand and gravel were the only mineral commodities
produced in the province.

Newfoundland and Labrador. 1975: GPP = §2.17
billion (9.8 per cent increase and 1.4 per cent of the
GNP). Mining = $551 million (25.4 per cent of the
GPP and 4.1 per cent of Canadian mineral production).

1976: Mining = $756 million (+37.2 per cent and
4.9 per cent of Canadian mineral production).

The labour participation rate was 49.4 per cent (the
lowest in Canada) an unemployment 13.7 per cent (the
highest in Canada).

Census values added (1974) indicated a primary
production of 21.3 (mining 10.7, electric power 6.6,
fishing 4.0), secondary 29.3 and services 49.3 per cent
of the GPP.

Iron ore, zinc and asbestos were the principal
minerals, with metallic minerals representing 93 per
cent of the production value. Mineral production
reached a peak in 1976, with iron ore production value
increasing by 34.7 per cent. The chief centres of
mineral production were the iron ore mines at Schef-
ferville and Labrador City.

Exploration for oil and natural gas was under way
off the coast of Labrador and four drilling vessels were
probing for oil in 1976. Some $40-$50 million have
been spent to date; one natural gas deposit was found
but no major discoveries have been made. A 25 per
cent ‘‘Canadian content’’ rule contained in new federal
land regulations may limited further exploration but a
$20 million program of drilling in deeper waters by
major oil companies has been planned for this decade.
The Come by Chance oil refinery went into receiver-
ship during 1976 but attempts were being made to
refinance the project.

Mineral transportation

Mineral transportation issues in 1976 related largely to
two factors: implementation of the transportation pol-
icy principles that had been announced by the Federal
Minister of Transport in 1975, and the need for
additional rail, port and shipping capacity to serve new
coal developments.

The Minister of Transport has proposed numerous
amendments to the National Transportation Act.
While many relate to administration or organizational
structure, one change that could have a large impact on
the mineral industry is a proposed new formula to
govern maximum and minimum levels of rail freight
rates based on variable costs plus an allowance for
fixed costs. Depending on how it is implemented, this
proposal could lead to significant rate increases for low-
value, bulk traffic such as minerals. Also proposed are
amendments to the Canadian Maritime Code, includ-
ing a provision restricting domestic coastal trade to
Canadian built and registered vessels. While provision
is made for use of foreign vessels in certain circums-
tances, opponents of the change fear it would lead to
higher shipping costs, not only by ship but also by rail
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in the 15 to 25 per cent range. If the ratio is over 45 per
cent, the royalty payable is the amounts for the above-
noted two ranges plus 50 per cent of the operating
profits above the 45 per cent ratio.

Operating profits for a year are calculated by
deducting from gross sales the costs of production, a
head office allowance, a marketing expense allowance,
a working capital allowance, the basic royalty payable, a
social capital cost allowance and a capital recovery
allowance.

Capital investment for purposes of the regulations
includes exploration, development and other capital
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expenditures, except social capital, expended to bring
an operation into production. The unrecovered capital
investment at the end of each year may be grossed up
by a stipulated interest rate for purposes of the regula-
tions. Major expenditures to capital assets after produc-
tion is achieved may be allowed as an addition to capital
investment.

Under specified conditions an exploration tax credit
against graduated royalties may be allowed with respect
to exploration expenditures made in the province. The
credit can equal 35 per cent of accumulated exploration
expenditures.



Lightweight Aggregates

D.H. STONEHOUSE

Aggregates commonly used to provide bulk in concrete
and concrete products are sand, gravel and crushed
stone. These commodities have an average unit weight
of approximately 2000 kilograms a cubic metre. Until
the mid-1940s comparatively little attention was paid to
designing concrete products to meet a specific require-
ment other than a certain predetermined strength and
setting time. At that time increased housing demand
accentuated the need for prefabricated structures.
Techniques of construction were developed using
structural sections and panels of much lighter unit
weight, with no sacrifice of strength, by utilizing
lightweight aggregates, a variety of rock and mineral
materials weighing in the neighborhood of 1300 kilo-
grams a cubic metre.

Four categories generally used to classify the light-
weight aggregates combine elements of source, pro-
cessing methods and end-use. Natural lightweight
aggregates include materials such as pumice, scoria,
volcanic cinders and tuff. Manufactured lightweights
are bloated or expanded products obtained by heating
certain clays, shales, and slates. Ultra-lightweights are
made from natural mineral ores, such as perlite and
vermiculite, which are expanded or exfoliated by the
application of heat and used mainly as plaster aggregate
or as loose insulation. Fly ash, which is obtained from
the combustion of coal and coke; and slag, which is
obtained from metallurgical processes, are classed as
byproduct aggregates.

The use of lightweight concrete in commercial and
institutional projects has facilitated the construction of
taller buildings and the use of longer clear spans in
bridges and buildings. Additional advantages from the
use of lightweight aggregates lie in the fact that they
supply thermal and acoustical insulation, fire resis-
tance, good freeze-thaw resistance, low water absorp-
tion and a degree of toughness to the concrete product.

Canadian industry and developments

All types of lightweight aggregates are used in Canada,
but only expanded clays, shale and slag are produced
from materials of domestic origin. Vermiculite is
imported mainly from Montana, U.S.A., although a

small amount is brought in from the Republic of South
Africa. Perlite is imported mainly from New Mexico
and Colorado, and pumice is imported from Oregon
and Greece. Most processed lightweight aggregate is
utilized in the construction industry, either as loose
insulating material or as aggregate in the manufacture
of lightweight concrete units. The scope of such ap-
plications has not yet been fully investigated.

Any lightweight material with acceptable physical
and chemical characteristics could substitute for the
mineral commodities generally used. The most signifi-
cant substitute for vermiculite, for instance, is
styrofoam or polyurethane, which offers insulating
value and comparable strength. However, these mat-
erials are petroleum-based and higher fuel prices could
limit their use. Mineral wool is a competitive insulation
material but its manufacture requires a pyroprocessing
stage as does the production of perlite and vermiculite.
Transportation costs for high-bulk, lightweight mate-
rials are high; those materials, such as perlite and
vermiculite, that can be transported to a consuming
centre prior to expansion, have obvious advantages.

Perlite. Perlite is a variety of obsidian or glassy vol-
canic rock that contains 2 to 6 per cent of chemically
combined water. When the crushed rock is heated
rapidly to a suitable temperature (1400°F to 1800°F) it
expands to between 4 and 20 times its original volume.
Expanded material can be manufactured to weigh as
little as 30 to 60 kilograms a cubic metre, with attention
being given to preblending of feed to the kiln and
retention time in the flame. Thermal conductivity
(Btu’s per hour per square foot per °F per inch of
thickness) ranges as low as 0.267 for loosely packed
perlite with a bulk density of 70 kilograms a cubic
metre to 20 kilograms for perlite gypsum plaster.

In Canada, imported perlite is expanded and used
mainly by gypsum products manufacturers in plaster
products such as wallboard or drywall, and in fibre-
perlite roof insulation board, where its value as a
lightweight material is augmented by its fire-resistant
qualities. It is also used as a loose insulation and as an
insulating medium in concrete products. Perlite, ver-
miculite, and expanded shale and clay are becoming
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Table 1. Canada, production of lightweight aggregates, 1975-1976

1975 1976 !
mJ $ m3 $
From domestic raw materials
Expanded clay, shale and slag 566 254 5 421 956 661 908 7 530 095
From imported raw materials
Expanded perlite and exfoliated
vermiculite 644 340 11 458 543 589 864 11 831 545
Pumice 40 776 485 997 49 030 748 145
Total 1251 370 17 366 496 1 300 802 20 109 785

Source: Company data.

more widely used in agriculture as soil conditioners and
fertilizer carriers.

Imports of crude perlite for consumption in Canada
are from New Mexico and Colorado deposits, worked
by such companies as Johns-Manville Corporation,
United States Gypsum Company, United Perlite Corp.
and Grefco Inc. In 1976 seven companies at nine
locations in Canada reported production of expanded
perlite.

Perlite occurs in British Columbia but no commer-
cial deposits have as yet been located.

Pumice. Pumice is a cellular, glassy lava, the product
of explosive volcanism, usually found near geologi-
cally-recent or active volcanoes. It is normally found as
a loosely compacted mass composed of pieces ranging
in size from large lumps to small particles. It is not the
lightest of the lightweight aggregates, but when utilized
as a concrete aggregate, particularly for the manufac-
ture of concrete blocks, it exhibits strength, density
and insulating values that have made it a preferred
material.

In Canada, a number of concrete products man-
ufacturers use pumice imported from Greece or from
the northwestern United States, mainly in the man-
ufacture of concrete blocks. A major use for pumice, as
yet unexplored in Canada, has been in highway con-
struction, where lightweight aggregate surfaces have
been shown to have exceptional skid resistance.

Pumicite, distinguished from pumice by its finer
size range (usually minus 100 mesh), is used in
concretes mainly for its pozzolanic qualities. (A
pozzolan is a siliceous material possessing no cemen-
titious qualities until finely ground, in which form it
will react with calcium hydroxide in the presence of
moisture to form insoluble calcium silicates).

Extensive beds of pumicite have been noted in
Saskatchewan and British Columbia.

Vermiculite. The term vermiculite refers to a group
of micaceous minerals, hydrous magnesium-alumi-
num silicates, that exhibit a characteristic lamellar
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Table 2. Canada, consumption of
expanded clay and shale, percentage by
use, 1974-1976

Use 1974 1975 1976
Concrete block

manufacture 65.6 77.4 70.7
Precast concrete

manufacture 4.2 10.9 10.8
Ready-mix concrete 24.0 7.0 12.7
Horticulture &

miscellaneous 6.2 4.7 5.8

Source: Company data.

structure and expand or exfoliate greatly upon being
heated rapidly. Mining is normally by open-pit meth-
ods, and beneficiation techniques include the use of
hammer mills, rod mills, classifiers, screens, dryers
and cyclones. Exfoliating is done in oil- or gas-fired,
vertical or inclined furnaces, usually close to the
consuming facility to obviate the higher costs associ-
ated with shipping the much-bulkier expanded pro-
duct. Required temperatures can vary from 2000°F to
3500°F depending on the type of furnace in use. A
controlled time and temperature relation is critical in
order to produce a product of minimum bulk density
and good quality.

The expansion process has advanced tech-
nologically to permit production of various grades of
expanded vermiculite as required. The uses to which
the product is put depend on its low thermal conduc-
tivity, its fire-resistance and, more recently, on its
lightweight qualities.

Canadian consumption is mainly as loose insulating
material, with smaller amounts being used as aggreg-
ate in the manufacture of insulating plaster and con-
crete. The energy situation will undoubtedly continue



to result in increased domestic fuel costs, and greater
use of insulation in both new construction and older
buildings will continue to tax the production capability
of manufacturers for some time.

The major producer of vermiculite is the United
States. The principal company supplying Canada’s
imports is W.R. Grace and Company, from operations
at Libby, Montana. Canada also imports crude ver-
miculite from the Republic of South Africa, where
Palabora Mining Co. Ltd. is the major producer. At
both the Grace and Palabora operations milling limita-
tions have necessitated new mill installations in an
effort to keep up with demand. Minor amounts of
vermiculite are produced in Argentina, Brazil, India,
Kenya and Tanzania.

Vermiculite occurrences have been reported in
British Columbia, and deposits near both Perth and
Peterborough in Ontario have been investigated but, as
yet, no commercial deposits have been developed in
Canada.

Three companies operated a total of eight ver-
miculite processing plants in Canada during 1976.

Table 3. Canada, consumption of
expanded perlite, percentage by use,
1974-1976

1976 Lightweight Aggregates

metallic product (slag) which can be subjected to
controlled cooling from the molten state to yield a
porous, glassy material. Slag has many applications in
the construction industry. The statistics relative to
expanded slag production are included in those of clay
and shale.

Although Canada does not produce large amounts
of fly ash, the technology of fly-ash processing and
utilization is well advanced. The largest single use for
fly ash is as a cementitious material, in which applica-
tion its pozzolanic qualities are utilized. Use of fly ash
as a lightweight aggregate could become of increasing
importance. Great West Industries (Alta) 1976 Ltd. of
Edmonton, Alberta, which produces brick using fly ash
and bottom ash as raw material, was taken over by
Great West Steel Industries Ltd. of Vancouver in 1972.
Ontario Hydro produces over 400 000 tonnes* of fly ash
a year from three coal-fired stations. Experimentation
continues towards successful utilization of this material
at the Lakeview plant in the production of pozzolan,
iron oxide and lightweight pellets. Disposal costs of $2
to $3 a tonne add incentive to such programs.

Table 4. Canada, consumption of exfoli-
ated vermiculite, percentage by use,
1974-1976

Use 1974 1975 1976
Insulation 92.0 91.1 86.0
— loose (3.8)
— in plaster (13.9)
— in other construction

materials (68.3)
Horticulture 5.0 5.2 8.5
Other (fillers, coatings) 3.0 37 5.5

Source: Company data.

Clay, shale and slag. Common clays and shale are
used throughout Canada as raw material for the man-
ufacture of lightweight aggregates. Although the Ca-
nadian industry began in the 1920s in Ontario, it did
not evolve significantly until the 1950s when it grew in
support of demands from the construction industry.
The raw materials are usually quarried adjacent to the
plant sites at which they are expanded. Clays receive
little beneficiation other than drying before being
introduced to the kiln in which they are heated. Shales
are crushed and screened before burning. Six plants in
Canada produced lightweight aggregates from clay and
shale during 1976, each using a rotary kiln process.
One company produces an aggregate material from
slag as a byproduct of a blast furnace operation. In
steelmaking, iron ore, coke and limestone flux are
melted in a furnace. When the metallurgical process is
completed, lime has combined with the silicates and
aluminates of the ore and coke and formed a non-

Use 1974 1975 1976
Insulation
— loose 75.0 77.0 71.9
— in concrete & concrete

products 37 39 7.3
— in plaster 2.2 1.0 2.0
Horticulture 8.0 8.8 8.8
Other (fireproofing,

barbecue base) 11.1 9.3 10.0

Source: Company data.

Specifications

There are as yet no Canadian Standards Association
(CSA) specifications for the lightweight aggregates.
Production and application are based on the American
Society for Testing and Materials (ASTM) designations
as follows: ASTM Designations C 332-56 T — Light-
weight Aggregates for Insulating Concrete; C 330 —
Lightweight Aggregates for Structural Concrete; and C
331 — Lightweight Aggregates for Concrete Masonry
Units.

Qutlook

Demand for all lightweight aggregates will continue to
increase as their use in structural concrete and for
insulation purposes becomes more popular. In view of

*The term ‘‘tonne’" refers to the metric ton of 2 204.62 pounds.
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Table 5. Lightweight aggregate plants in Canada, 1976

Company Location Product
Atlantic Provinces
Avon Aggregates Ltd. Minto, N.B. Expanded shale
Quebec
E Hyde & Company, Limited Montreal Vermiculite
Laurentide Perlite Inc. Charlesbourg West Perlite
Masonite Canada Ltd. Gatineau Perlite
Perlite Industries Reg’d. Ville St. Pierre Perlite
Vermiculite Insulating Limited Lachine Vermiculite
Ontario
Canadian Gypsum Company, Limited Hagersville Perlite
Canadian Johns-Manville Company, Limited North Bay Perlite
Domtar Construction Materials Ltd. Caledonia Perlite
Mississauga Expanded shale
Cornwall Perlite
Grace Construction Materials Ltd. St. Thomas Vermiculite
Ajax Vermiculite
National Slag Limited Hamilton Slag
Prairie Provinces
Cindercrete Products Limited Regina, Sask. Expanded clay
Consolidated Concrete Limited Calgary, Alta. Expanded shale
Domtar Construction Materials Ltd. Calgary, Alta. Perlite
Echo-Lite Aggregate Ltd. St. Boniface, Man. Expanded clay!

Consolidated Concrete Limited
Edcon Block Division
Grace Construction Materials Ltd.

Kildonan Concrete Products Ltd.
Northern Perlite & Vermiculite Limited

British Columbia
Grace Construction Materials Ltd.
Westroc Industries Limited

Edmonton, Alta.

Expanded clay

Winnipeg, Man. Vermiculite
Edmonton, Alta. Vermiculite
St. Boniface, Man. Expanded clay
St. Boniface, Man. Vermiculite
Vancouver Vermiculite
Vancouver Perlite

Source: Company data.
IPlant closed in 1975

increased costs of energy the amount of insulation
which can be economically installed in new housing
and, indeed, in older housing, has about doubled
during the past few years thereby placing great demand
pressure on the suppliers of these materials. The four
main lightweight materials — perlite, pumice, ver-
miculite and expanded clays — are interchangeable for
many applications and can, along with some synthetic
materials, be considered substitutes or alternates for
each other.

The United States is the source of most of the
lightweight raw materials consumed in Canada,
exclusive of clay, shale and slag. The U.S. reserves are
sufficient both for its domestic requirements and for
exports to meet Canada’s projected needs for many
years.
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World review

The United States and Greece are the main producers
of perlite; smaller quantities are mined in Algeria,
Turkey, the Philippines and New Zealand. New Zea-
land could become a major producer if huge deposits
owned by Consolidated Silver Mining Co. are devel-
oped for export markets.

The major producers of pumice include the United
States, Italy, West Germany and Greece, although
production is recorded from other countries. As with
other low-cost lightweight material, transportation
costs are the main factor in determining the com-
petitiveness of pumice. Prices have not varied greatly
in recent years.

The use of fly ash should increase with the added
incentives provided by environmental control. Two



cement companies in the United States have begun to
blend fly ash with portland cement at three plants to
produce portland-pozzolan cement for general con-
struction use. Using only about 20 per cent of ash
production, industry in North America falls far short of
European enterprises which use as much as 80 per cent
of production.

In the United States, W.R. Grace and Company,
Zonolite Division, is by far the largest producer of
vermiculite, with mines in Montana and South

1976 Lightweight Aggregates

Carolina. Through the Palabora Mining Co. Ltd. the
Republic of South Africa remains the second-largest
producer.

The unit price has shown a steady but unspectacular
rate of increase during the past few years and is likely
to continue to do so in pace with a steady increase in
demand and inflationary conditions, each of which
could have as its main contributing influence increased
costs of energy, particularly the fossil fuels.

31



Aluminum

M.J. GAUVIN

Noncommunist world demand for aluminum in 1976
increased more than 25 per cent from the low levels
recorded in 1975. Demand increased gradually during
the year and noncommunist producers were able to
reduce their inventories to near normal levels while
increasing their operating rates from an average of 81
per cent of capacity at the beginning of the year to
almost 89 per cent at year-end. Canadian production
suffered a severe setback because of strikes at the
Quebec smelters of the Aluminum Company of
Canada, Limited. Producers in other countries were
able to increase their operating rates to counter-balance
the decreased Canadian production. Two increases in
the quoted price of primary ingot totalling seven cents
were announced by producers, which raised the North
American price from 41 cents to 48 cents a pound
during the year.

Canada

No economic deposits of bauxite, the predominant ore
of aluminum, are found in Canada. Bauxite is
imported for the production of alumina by the Bayer
process. Alumina is an aluminum oxide intermediate
product which is reduced in an electric furnace to
aluminum metal by the Hall-Heroult process. Approx-
imately 4.5 tonnes* of bauxite are refined to two tonnes
of alumina, which in turn are smelted to obtain one
tonne of aluminum. The Hall-Heroult process involves
high consumption of electric power; from 7 to 8 kWh
per pound of aluminum produced. For this reason,
Canada’s aluminum smelters are advantageously
located near large low-cost power sources. Also,
because transportation costs are such an important
factor in the import of raw materials and export of
aluminum, these smelters are all located near ocean
shipping ports.

Production

Canadian primary aluminum output decreased to 633
428 tonnes in 1976 from the 887 023 tonnes produced

*The term **tonne"" refers to the metric ton of 2 204.62 pounds
avoirdupois.

in 1975. The two companies which operate primary
aluminum smelters in Canada are the Aluminum
Company of Canada, Limited (Alcan), a subsidiary of
Alcan Aluminium Limited of Montreal (also referred
to as Alcan) and Canadian Reynolds Metals Company,
Limited, a subsidiary of Reynolds Metals Company of
Richmond, Virginia. With the strengthening of
demand, Reynolds reactivated, early in the year, the 24
300 tonnes of annual capacity it had shut down in 1975.
However, Alcan, because of labour strikes, was able to
reactivate idled capacity only at its Kitimat, British
Columbia, smelter which was operating at capacity late
in the year, The prolonged work stoppages at its
Quebec plants were the reason for Canada’s reduced
production in 1976.

Some 1 230 052 tonnes of bauxite were imported
from Guinea, Guyana, Surinam and elsewhere to
produce alumina at Alcan’s refinery at Arvida,
Quebec, the only alumina refinery in Canada. It has a
capacity of 1 258 300 tonnes a year and supplies
Alcan’s four smelters in Quebec. Alumina for use at
Alcan’s Kitimat smelter was imported mainly from
Australia.

In 1976, Alcan’s Canadian smelters produced 492
600 tonnes of primary aluminum compared with an
output of 760 200 tonnes in 1975. Three smelters in
Quebec with a total annual capacity of 552 500 tonnes
were on strike from June 3 to November 15 but had
returned to pre-strike operating levels by the end of the
year. At year-end, Alcan’s Shawinigan, Quebec,
smelter with an annual capacity of 82 500 tonnes had
been on strike for two months. Alcan Aluminium
Limited, a multi-national company, has wholly- and
partially-owned smelters in Japan, Norway, Spain,
Great Britain, India, Sweden, Brazil and Australia.
Alcan’s total production in 1976, including Canadian
production, was 1 517 700 tonnes, compared with 1 830
700 tonnes in 1975.

The Canadian Reynolds Metals Company, Limited
operates a smelter at Baie-Comeau, Quebec. Its pro-
duction in 1976 was 138 400 tonnes, an increase of 15
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per cent from the 119 500 tonnes produced in 1975.

Alcan is planning to rebuild its existing Canadian
smelters and increase smelting capacity by 270 000
tonnes. The timing of this program is flexible, being
governed by the prospect fcr adequate financial return.
The long-term plan includes building a new 181 400-
tonne-a-year smelter on a 2 400-acre site near La Baie,
Quebec.

Alcan commissioned a second high-speed cold-
rolling mill at its Kingston, Ontario works which
increased the plant’s capacity to 135 000 tonnes a year.
The company also expanded its continuous casting and
rolling capabilities at Jonquiére, Quebec. Canadian
Reynolds began continuous strip casting for production
of aluminum siding at its expanded Cap-de-la-Made-
leine, Quebec plant.

Canadian exports of aluminum, mainly in ingot
form, but also including further fabricated materials,
were 535 707 tonnes; almost unchanged from the 533
739 tonnes exported in 1975. The value of 1976
exports was $496 172 000 compared with $464 370 000
in 1975, an increase of 6.9 per cent.

Consumption

Canadian consumption of aluminum is estimated at
331 000 tonnes for 1976, an increase of 12.9 per cent
from the 293 280 tonnes consumed in 1975.

World Review

World production of bauxite was 79.6 million tonnes in
1976, little changed from the 79.4 million tonnes
produced the previous year. Australia, the world’s
largest producer, produced 23.5 million tonnes in 1976,
compared with 20.3 million tonnes in 1975. Guinea and
Jamaica were the next-largest producers with produc-
tion in 1976 of 11.3 and 10.3 million tonnes respec-
tively. World production of aluminum increased
marginally from 12,70 million tonnes in 1975 to 12.76
million tonnnes in 1976. Increased world consumption
of aluminum in 1976 allowed noncommunist world
producers to reduce their inventory of primary
aluminum from 3.1 million tonnes at the end of 1975
to 2.3 million tonnes at the end of 1976. Noncom-
munist world aluminum producers increased their
operating rate from 81 per cent of capacity in Decem-
ber 1975 to almost 89 per cent of capacity at the end of
1976.

The International Bauxite Association (IBA),
formed to further the interests of the bauxite-produc-
ing nations, consists of 11 member countries.
Australia, Guinea, Guyana, Jamaica, Sierre Leone,
Surinam and Yugoslavia were the founding members
when the IBA was formed at Conakry, Guinea in
March 1974; Haiti, Ghana and the Dominican Repub-
lic joined the Association at its meeting in Georgetown,
Guyana in November 1974, and Indonesia became a
member at the second annual meeting held in
Kingston, Jamaica in 1975. The IBA has not been
successful in its attempt to develop a uniform pricing
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policy for bauxite, and the member countries have
established or negotiated their own bauxite levies.
However, the IBA is still in the early stages of develop-
ment. It can be an important forum for bauxite
producers in which common problems can be dis-
cussed and it could eventually succeed in its main
objectives.

Jamaica, one of the leaders of the IBA, has one of
the highest levies for bauxite. Under its Bauxite
Production Levy Act, passed in 1974, the government
has the right to acquire equity participation in the
bauxite mining operations on the island and to buy
back the lands held by the aluminum companies. The
rate of levy, based on the average U.S. price of a short
ton of aluminum ingot, was set at 7% per cent for 1974,
rising to 8% per cent in 1976. In October the
Aluminum Company of America (Alcoa) and the
Jamaican government concluded an agreement on
ownership of Alcoa’s operation and an eight-year
understanding for a reduction on the bauxite levy to
7% per cent. Under the agreement a joint Alcoa-
Jamaica mining-refining venture called Jamalco will be
formed; Alcoa will sell 6 per cent of its mining and
refining assets and all of Alcoa's mining and non-
operating land to Jamaica. Jamalco has been given
mining leases assuring the venture of 40 years’ supply
of bauxite. As part of the agreement, Alcoa is to
withdraw its case against Jamaica with the Interna-
tional Center for the Settlement of Investment dis-
putes. Similar agreements in principle have been
reached between the Jamaican government and Kaiser
Aluminum & Chemical Corporation and Reynolds
Metals Company on their Jamaican bauxite operations.
An agreement between Jamaica and Revere Copper
and Brass Incorporated, reached in 1974, tied the
bauxite levy reduction to the construction by Revere of
a 540 000-tonne expansion of its alumina refinery in
Jamaica. Revere shut down its Jamaican bauxite and
alumina operations in August 1975 as a result of
cutbacks in aluminum production in the United States.
It’s Maggotty, Jamaica plant has since remained idle
and Revere has been purchasing its alumina require-
ments elsewhere. The government is claiming a pro-
duction levy for the bauxite not mined. Revere has
challenged the legality of the Jamaican legislation and
has also filed a $80 million claim with the United States
Overseas Private Investment Corporation claiming
that the Jamaican government has in effect taken over
the operation.

Jamaica, Guyana, and Trinidad and Tobago have
been examining the feasibility of constructing a 75 000-
tonne-a-year smelter in Trinidad based on local natural
gas and Jamaican alumina. A second proposed smelter
to be built by the three countries would be in Guyana,
based on domestic bauxite and power from a
hydroelectric project that has yet to be built. Jamaica
and Mexico are also considering the feasibility of
constructing a jointly owned 150 000-tonne-a-year
smelter in Mexico.



1976 Aluminum

Table 1. Canada, aluminum production and trade, 1975-76

1975 19767
(tonnes) (%) (tonnes) (%)
Production 887 023 .. 633 428
Imports
Baucxite ore
Surinam 104 420 4 689 000 133 703 9171 000
Guinea 1142 186 15 064 000 522 686 7 921 000
United States 17 432 1 283 000 48 078 3773000
Guyana 820 674 7 659 000 299 519 2 964 000
Australia - - 29 049 1 942 000
People’s Republic of China - — 24 987 1 509 000
Other countries 335956 3 338 000 172 030 1 789 000
Total 2 420 668 32 033 000 1230 052 29 069 000
Alumina
Australia 404 033 49 413 000 427 369 50 666 000
United States 211 503 30 698 000 293 526 47 365 000
West Germany 35 319 6 037 000 83 616 13 105 000
Jamaica 78 901 10 220 000 39 709 5 320 000
France 187 430 000 41 608 3 161 000
Netherlands Antilles - - 22 097 2 489 000
Other countries 30 672 2 832 000 30 17 000
Total 760 615 99 630 000 907 955 122 123 000
Aluminum and aluminum alloy scrap 7010 1 320 000 9136 4 262 000
Aluminum paste and aluminum powder 2 909 3 004 000 5423 6 163 000
Pigs, ingots, shots, slabs, billets, blooms
and extruded wire bars 18 302 17 215 000 22 545 21 023 000
Castings 941 3216 000 1 868 4 034 000
Forgings 439 2 272 000 333 1 822 000
Bars and rods, nes 1553 2 451 000 2 286 3 446 000
Plates 4 849 6 490 000 8 738 11 086 000
Sheet and strip up to .025 inch thick 14 686 16 535 000 16 592 20 229 000
Sheet and strip over .025 inch up to .051
inch thick 3296 4 827 000 5773 9 091 000
Sheet and strip over .051 inch up to 1.25
inch thick 9615 10 504 000 28 312 30 693 000
Sheet over 1.25 inch thick 18 468 19 247 000 19 428 21 901 000
Foil or leaf 693 1184 000 465 780 000
Converted aluminum foil .. 3 755 000 .. ..
Structural shapes 1 547 3 740 000 1272 2 672 000
Pipe and tubing 1294 3163 000 1 088 2 978 000
Wire and cable excl. insulated 1128 2 186 000 1 684 3033 000
Aluminum and aluminum alloy
fabricated materials, nes .. 15 102 000 .. 21 796 000
Total aluminum imports 116 211 000 165 009 000
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Table 1. (cont’d)

Exports
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Pigs, ingots, shot, slab, billets, blooms,

and extruded wire bars
United States
People’s Republic of China
United Kingdom
Hong Kong
Turkey
Brazil
Japan
Israel
Malaysia
Nigeria
Colombia
Other countries

Total

Casting and forgings

United States
France

United Kingdom
Netherlands
Other countries

Total

Bars, rods, plates, sheets and circles

Venezuela
United States
Pakistan
Algeria
Jamaica

Sri Lanka
Switzerland

El Salvador
Trinidad-Tobago
South Africa
Other countries

Total

Foil

Venezuela
Costa Rica
United States
New Zealand
Brazil

Other countries

Total

1975 19767

(tonnes) 6] (tonnes) (%

309 480 249 474 000 356 073 303 948 000
33 005 24 142 000 22 895 16 303 000
11 754 10 118 000 16 085 12 986 000
12 203 10 287 000 17 413 12 545 000
12 409 9 116 000 13 399 10 977 000
17 474 13 878 000 13 088 10 399 000
40914 28 215 000 8 748 7 991 000

2 525 2 050 000 8 854 6 877 000
5270 4 196 000 6 287 5930 000
6 826 5 787 000 5035 4 710 000
2611 2 381 000 5123 4 227 000
54 865 43 669 000 34 510 30 290 000
509 336 403 313 000 507 510 427 183 000
466 5510 000 811 5 819 000
82 1 029 000 9 573 000
72 447 000 9 477.000
9 244 000 9 447 000
9 264 000 56 398 000
638 7 494 000 894 7 714 000
115 204 000 8 357 7 419 000
4 089 4129 000 3598 3959 000
- — 2 628 2 903 000
- — 500 466 000
345 414 000 304 417 000
2 1 000 299 373 000
368 555 000 242 365 000
- - 401 350 000
259 342 000 215 303 000
249 312 000 220 242 000
2332 2 350 000 636 886 000
7 759 8 307 000 17 400 17 683 000
109 175 000 268 488 000
— - 28 41 000
27 75 000 7 20 000
5 9 000 9 16 000

8 30 000 — —
425 708 000 3 8 000
584 997 000 315 573 000




Table 1. (concl’d)

1976 Aluminum

1975 19767
(tonnes) ® (tonnes) )]
Fabricated materials, nes
United States 6 160 6 872 000 6 949 8 907 000
Pakistan 2 508 3054 000 1272 1 771 000
United Kingdom 413 889 000 241 545 000
Dominican Republic 383 456 000 315 495 000
Tunisia 1021 1 437 000 243 351 000
Nigeria 603 355 000 166 280 000
Other countries 4 334 4 811 000 402 634 000
Total 15 422 17 874 000 9 588 12 983 000
Ores and concentrates
United States 18 242 3254 000 13 100 2 434 000
United Kingdom 1100 243 000 1 089 198 000
Spain 1276 213 000 577 97 000
France 1297 225 000 625 79 000
West Germany 156 30 000 144 39 000
Italy 762 134 000 142 17 000
Other countries 930 202 000 135 27 000
Total 23763 4 301 000 15 812 2 891 000
Scrap
United States 31 328 17 813 000 41 002 21 609 000
Japan 2 999 1 423 000 6234 3986 000
West Germany 2 746 1 044 000 1678 640 000
Brazil 362 140 000 731 434 000
Italy 636 306 000 330 172 000
United Kingdom 179 101 000 637 162 000
Spain 2 669 523 000 339 81 000
Pakistan 27 15 000 62 26 000
Other countries 1 465 719 000 85 35000
Total 42 411 22 084 000 51 098 27 145 000
Total aluminum exports 464 370 000 496 172 000

Source: Statistics Canada.
P Preliminary; — Nil; . . Not available.

Brazil currently is a small producer of bauxite but
she will rank among the world’s largest exporters by
the early 1980s. Companhia Vale do Rio Doce
(CVRD), a state-owned company, is involved in
several projects. Mineracao Rio do Norte S.A. is
developing the Orximinia deposit on the Trombetas
River in the Amazon region. Brazilian interests, led by
CVRD, hold 51 per cent of the project, Alcan has 21.5
per cent and six other aluminum producers hold the
remainder. Production is scheduled to begin in 1979,
The initial planned capacity is 3.3 million tonnes of
bauxite a year, of which Alcan is to receive 1.1 million
tonnes. Expansion plans call for the capacity of the

project to be increased to 7.3 million tonnes, of which
Alcan will receive 2.2 million tonnes. The Trombetas
project will supply bauxite to the Brazilian-Japanese
joint venture, Aluminio Brasileiro Ltd. (Albras).
Albras is owned 51 per cent by CVRD and the other 49
per cent is owned by Japanese interests led by five
Japanese aluminum-smelting companies. The consor-
tium will build an alumina refinery and an aluminum
smelter near Belem with an initial capacity of 290 000
tonnes of aluminum a year. In addition, a hydroelectric
power station will be built on the Tocantins River to
supply power for the project. The $1.3 billion smelter-
refinery project is scheduled to start production in
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1981. The Aluminum Company of America (Alcoa)
has filed a request for mining permits on bauxite
concessions in the Amazon region and Rio Tinto Zinc
Corporation Limited is negotiating with CVRD to form
a joint venture to mine bauxite in the Amazon basin.
Companhia Mineira de Aluminio (Alcominas), an
Alcoa affiliate in which The Hanna Mining Company
has a substantial interest, doubled the capacity of its
Pocos de Caldas smelter to 60 000 tonnes. Construction
began on a 27 000-tonne expansion of Alcan Aluminio
do Brazil’s Saramenha smelter and supporting
aluminia facilities which will raise the plant’s capacity
to 59 000 tonnes of aluminum a year.

Table 2. Canada, primary aluminum pro-
duction trade and consumption, 1965,
1970, and 1974-76

Production Imports Exports Consump-
tion!
(tonnes)
1965 753421 6300 641844 193316
1970 962 541 12179 761671 250150
1974 1006632 47950 689878 359790
1975 887023 18302 509336 293280
19767 633428 22545 507510 331000

Source: Statistics Canada.

|Excluding aluminum metal used in the production of
secondary aluminum.

PPreliminary.

Australia, the world’s largest producer of bauxite,
increased its production to 23.5 million tonnes from the
21.3 million it produced in 1975 and increased its
production of aluminum about 8.5 per cent. Bauxite
production from the Weipe deposit of Comalco
Limited, the largest single bauxite-mining operation in
the world, increased marginally to 9.6 million tonnes.
New Zealand Aluminum Smelters Ltd., SO per cent
owned by Comalco, completed the expansion of its
Bluff, New Zealand smelter from 112 000 to 150 000
tonnes a year. In October, Comalco resumed work on
the expansion of its smelter at Bell Bay, which will raise
capacity by 18 900 tonnes to 114 500 tonnes in 1977.
The company continued to examine the feasibility of
building a smelter at Gladstone, Queensland. It has
been announced that the Alwest project in Western
Australia will proceed with the construction of an
alumina refinery in Wagerup, Western Australia. The
$650-million project will have an initial capacity of 800
000 to 1 million tonnes a year. Reynolds will have a 35
per cent interest and Alcoa of Australia Ltd., 20 per
cent. The original Alwest partners, Dampier Mining
Company Limited and News Ltd. are still involved in
the project. Alcoa of Australia completed the expan-
sion of its Pinjarra alumina refinery to 2 million tonnes
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from 800 000 tonnes. The alumina refinery of Queens-
land Alumina Ltd. at Gladstone produced 2.07 million
tonnes of alumina in 1976, slightly above its design ca-
pacity of 2 million tonnes. Alcan Aluminium has a
21.39 per cent interest in Queensland Alumina.

Noranda Aluminum Inc. completed construction of
a second potline at its New Madrid, Missouri smelter
which doubled its capacity to 127 000 tonnes of
aluminum a year. Alcoa constructed a primary
aluminum potline at its Massena, New York operations
to replace three smaller units that have been deacti-
vated. Primary aluminum capacity at the plant has
been increased to 186 000 tonnes. Alcoa started opera-
tions at its Anderson County, Texas plant where the
Alcoa Smelting Process is being evaluated. It uses 30
per cent less energy in the smelting cell than the most
energy-efficient Hall-Heroult Process equipment.
Capacity of the unit is 13 600 tonnes and a second unit
of similar size is under construction. Alcan Aluminum
Corporation began operation of its second cold-rolting
mill in its Oswego, N.Y. plant. A power crisis is facing
the aluminum producers in the northwest United
States where about 30 per cent of the U.S. smelter
capacity is located. The Bonneville Power Administra-
tion is preparing to notify smelters that their power
contracts will not be renewed when they expire in the
mid-1980s and the smelters in the area may be forced
to use expensive thermal or nuclear power.

In Japan, the Ministry of International Trade and
Industry (MITI) set production guidelines for the
aluminum industry which resulted in smelters operat-
ing at about 60 per cent of capacity for the first three-
quarters of the year. The smelters then increased
production to about 70 per cent of capacity at the end of
the year. By controlling their production, the smelters
were able to reduce their inventories to normal operat-
ing levels. Mitsui Aluminum Company completed the
expansion of its Wakamatsu alumina plant which dou-
bles its annual capacity to 360 000 tonnes.

PT Indonesia Asahan Aluminum Company has
been established by the government of Indonesia and
Nippon Asahan. The Asahan project involves a 204
000-tonne-a-year aluminum smelter and a 510-
megawatt power plant on the Asahan River in northern
Sumatra. The first 68 000 tonnes of capacity is
expected to be on stream by 1981 and full capacity is
scheduled for 1893.

In Yugoslavia, the state company, Energoinvest
Corporation has completed its 254 000-tonne-a-year
alumina plant at Mostar and has started construction of
a 77 000-tonne smelter at the same site. Energoinvest
is also building a 600 000-tonne-a-year alumina plant
with an integrated smelter at Zvormik. Contracts have
been signed for the construction in the United Arab
Emirates of a $500-miilion aluminum smelter designed
to produce 136 000 tonnes of primary ingot a year. The
plant, to be built by British Smelter Constructions Lid.
and managed by Southwire Aluminum Company, is
scheduled for completion by 1981.
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Table 3. Canada consumption of aluminum at first processing stage

1973 1974 1975 1976
(tonnes)
Castings
Sand 1632 1 715 1292
Permanent-mould 13 544 13 937 13 153
Die 24 983 20 926 17 310
Other 12 2 ..
Total 40 171 36 580 31 755
Wrought products
Extrusions including tubing 92 535 96 140 77 989
Sheet, plate, coil and foil 117 214 141 721 106 175
Other wrought products (including rod, forgings
and slugs) 69 412 73 705 64 469
Total 279 161 311 566 248 633
Destructive uses
Non-aluminum base alloys, powder and paste
deoxidizers and other 12 450 11 644 12 892 ..
Total consumed 3311782 359 790 293 280 331 000
Secondary aluminum! 38 781 36 155 31 201
Metal entering On hand

plant December 31
1974 1975 1974 1975
Primary aluminum ingot and alloys 344 300 269 620 88 527 83 049
Secondary aluminum 30 040 26 236 3184 2 586
Scrap originating outside plant 49 063 15 071 9 417 1 940
Total 423 403 310 927 101 128 87 575

Source: Statistics Canada.
' Aluminum metal used in the production of secondary aluminum.
PPreliminary; . . Not available.

Stockpiles

New long-term stockpile goals were announced by the
United States General Services Administration
(GSA). The new stockpile objectives are the result of a
new policy which calls for a material stockpile support-
ing U.S. defense requirements and basic civilian
requirements during a major war and over a three-year
period. The new goals would, if accepted by Congress,

reduce the quantity of bauxite GSA holds and embark
it on a program of acquiring 10.4 million tonnes of
alumina which is not stockpiled at present. The new
GSA goal for aluminum metal remained at zero.

The Light Metal Stockpiling Association was
formed in Japan and it purchased 9 570 tonnes of
aluminum ingot from local smelters at a price of about
48.5 cents a pound with $10 million which it received in
government-backed, low interest loans.
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Table 4. World primary aluminum produc-
tion and consumption, 1975 and 1976

Consumption

1975 1976°¢

Production

19767

1975

(thousand tonnes)

United States 3519.1 3810.2 41322 4045.6
Europe! 32346 32604 28194 3291.2
Japan 1013.3 895.3 1248.2 16159
Canada 887.0 6334 2933 280.0
Australia and New

Zealand 3228 365.9 163.3 193.9
Asia (excluding

Japan and China) 396.6 4365 412.0 411.6
Africa 273.0 3265 128.0 128.0
America (excluding

United States and

Canada) 2645 2585 4051 4l16.0

Sub-total 9910.9 9986.7 9601.510 382.2
Communist

countries? 2790.6 27702 27020 27020

Total 12 701.5 12 756.9 12 303.5 13 084.2
Sources: World Bureau of Metal Statistics; for Canada,

Statistics Canada; for United States production, US Bureau of
Mines Commodity Data Summaries.

Includes Yugoslavia; 2Excludes Yugoslavia.

PPreliminary; €Estimated.

Technology

Pechiney Ugine Kuhlmann Development, Inc. and
Alcan Aluminium completed construction in Septem-
ber on their jointly owned pilot plant near Marseilles,
France for the development of a process to. produce
alumina from non-bauxitic materials such as clays and
shales. The plant is designed to produce 18 tonnes a
day of high-grade alumina using Pechiney’s H-Plus
process. The process is said to produce a purer alumina
than that resulting from the traditional Bayer process
and thus reduce smelting costs. It is expected that
sufficient data to accurately assess the process will be
available by 1979. Estimated capital costs and operating
expenses of the plant are about $25 million.

The U.S. Bureau of Mines has been conducting a
series of ‘‘miniplant’ research tests to develop an
efficient and economical process to produce alumina
from non-bauxitic, alumina-bearing minerals which
are plentiful but have not been considered a practical
source of alumina. The tests being conducted at the
Bureau’s Boulder City, Nevada, laboratory are co-
sponsored by nine firms involved with alumina tech-
nology. The aim of the tests is to develop the tech-
nology to produce alumina and ensure an adequate
supply for the United States in the event of problems
of access to bauxite from other countries.
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Uses

Characteristics such as lightness, combined with
strength, pleasing appearance, corrosion resistance,
conductivity and heat reflectivity, provide many
advantages favouring the use of aluminum. It may be
cast, rolled, extruded and forged with ease compared
with many of its competitive materials. In the United
States, by far the world’s largest market, the construc-
tion field continued to be the largest consumer in 1976,
accounting for 23 per cent of shipments, according to
the Aluminum Association. Containers and packaging
was in second place with 20 per cent, followed by
transportation, 19 per cent; electrical uses, 10 per cent;
consumer durables, 8 per cent; and machinery and
equipment, 7 per cent. In many of the other main
consuming countries, transportation ranks first as a
consumer.

Shipments to major markets by United States
producers increased 28 per cent from the depressed
level of 1975. Shipments in 1976 totalled 5.78 million
tonnes, compared with 4.5 million tonnes in 1975.

The average automobile manufactured in North
America in 1973 contained 76 pounds of aluminum.
Aluminum usage in passengers cars has increased to
87 pounds in the 1976 model year and 100 pounds in
the 1977 model year. By 1980, the Aluminum Associa-
tion expects the average new car will contain between
150 and 175 pounds of aluminum. The trucking indus-
try is turning more to the use of aluminum and as
transportation costs continue escalating, aluminum use

Table 5. Canadian
smelter capacity, 1976

primary aluminum

Smelter location Annual capacity

(tonnes)
Aluminum Company of Canada,
Limited
Quebec
Arvida 399 200
[sle-Maligne 98 000
Shawinigan 82 500
Beauharnois 46 300
British Columbia
Kitimat 267 600
Total Alcan capacity 893 600
Canadian Reynolds Metals Company,
Limited
Quebec
Baie-Comeau 158 800
Total Canadian capacity 1 052 400

Source: Compiled from various company reports by the
Mineral Development Sector, Department ol Energy, Mines
and Resources, Ottawa.



will grow because it provides substantial weight and
fuel savings. The aluminum industry is promoting the
use of aluminum in solar energy collector units. There
is a rapidly growing trend towards more solar energy
systems, and solar plate production in the United
States more than doubled in the past year and is
expected to continue its increase.

Prices

Published prices for aluminum and aluminum pro-
ducts moved steadily upward during the year, starting
in February when United States producers increased
the price of certain flat-rolled aluminum products by 2
to 4 cents a pound. In April, North American pro-
ducers announced a price increase from 41 cents to 44
cents a pound for primary ingot, to become effective in
June. In August, the price of ingot was increased to 48
cents. Other world producers posted similar increases.

Outlook

The slow economic recovery of 1976 is expected to
continue in 1977, with the United States market
showing the best rate of recovery. While producers of
other nonferrous metals continue to experience the full
impact of the recession and are not yet on the path of
recovery, the aluminum industry proved to be unique
in that it was able to rationalize production, keep
inventory levels under control, raise prices and
generally maintain a satisfactory level of profits. There
is good reason to expect that producers will continue to
maintain their self-discipline and the financial viability
of the industry.

The building and construction industry is expected
to show the largest increase in consumption of
aluminum during 1977. With producer inventories at
near-normal levels, producers will increase capacity

1976 Aluminum

utilization as demand increases. Some increases in
aluminum prices can be expected.

No aluminum shortage is foreseen for the next four
or five years. Worldwide expansion plans are only
modest for the balance of this decade and some
additional capacity will be required to meet anticipated
demand after 1980.

The need to conserve energy will spur the growth of
the recycling industry. Recycled aluminum consumes
only about 5 per cent of the energy required to extract
aluminum from bauxite.

Table 6. Estimated world production of
bauxite in 1976

Production

(millions of
tonnes)

Australia 23.5
Guinea 11.3
Jamaica 10.3
Surinam 4.6
Guyana 3.1
Greece 2.7
France 2.3
United States 2.1
Other noncommunist countries 9.2
Total noncommunist countries 69.1
Communist countries 10.5
World total 79.6

Source: World Bureau of Metal Statistics, July 1977.

Tariffs
Canada
Most
British Favoured General

Item No. Preferential Nation General Preferential
32910-1 Bauxite free free free free
35301-1 Aluminum pigs, ingots, blocks, notch

bars, slabs, billets, blooms and wire

bars free 1¢ per Ib 5S¢ per lb -
35302-1 Aluminum bars, rods, plates, sheets,

strips, circles, squares, discs and

rectangles free 2¢ per b 7.5¢ per Ib free
35303-1 Aluminum channels, beams, teas and

other rolled, drawn or extruded

sections and shapes free 12%% 30% free
35305-1 Aluminum pipes and tubes free 12%% 30% free
92820-1 Aluminum oxide and hydroxide;

artificial corundum (this tariff includes

alumina) free free free free
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Tariffs (concl’d)

United States
[tem No.

417.12  Aluminum compounds: hydroxide and

oxide (alumina) free
601.06  Bauxite free
618.01  Unwrought aluminum in coils, uniform

cross section not greater than 0.375

inch 1.2¢ per Ib
618.02  Other unwrought aluminum, excluding

alloys 14 per lb
618.04  Aluminum silicon 1¢ per Ib
618.06  Other aluminum alloys 1¢ per lb
618.10  Aluminum waste and scrap 0.7¢ per Ib

Sources: For Canada, The Custom Tariff and Amendments, Department of National Revenue, Customs and Excise Division,
Ottawa. For United States, Tariff Schedules of the United States Annotated (1976) TC Publication 749.
Various tariffs are in effect on more advanced fabricated forms of aluminum.
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Antimony

G.R. PEELING

Canada’s production of antimony is derived as a
byproduct of lead smelting operations, principally in
the form of antimonial lead, but also as an antimonial
dross and, in much smaller quantities, as high-purity
antimony metal. The value of the antimony content of
primary antimonial lead produced in 1976 was $1 370
000 compared with $1 467 928 in 1975. The value of
antimony contained in ores and concentrates produced
in 1976 was $5 900 000 compared with $5 900 912 in
1975. The quantity of antimony contained in ores and
concentrates, as reported by Statistics Canada, is with-
held to protect the confidentiality of the producer.

Imports of antimony oxide in 1976 totalled 734 321
kilograms, of which Britain supplied 84 per cent, the
United States 12 per cent and Belgium and Luxem-
bourg 4 per cent. Regulus (metal) import statistics
were discontinued in 1964.

Cominco Ltd., which operates a lead smelter and
refinery at Trail, British Columbia, is the main pro-
ducer of primary antimonial lead in Canada. Its anti-
monial lead has a variable antimony content up to 23
per cent, depending on customer’s requirements.
Cominco produced 447 tonnes™* of antimony contained
in an 18 per cent antimonial lead in 1976 compared
with 364 tonnes in 1975. The only other primary
producer of antimonial lead is Brunswick Mining and
Smelting Corporation Limited, Smelting Division,
which operates a lead plant at Belledune, New
Brunswick. The company produced 262 tonnes of
antimony contained in a slag in 1976 compared with 61
tonnes of antimonial lead containing 10 per cent anti-
mony in 1975. Secondary smelters recovered anti-
monial lead from scrap metal but no recent information
is available concerning this production.

Domestic sources and occurrences

Most of the antimonial lead produced at Trail is a
byproduct of the lead concentrate obtained from ores
of Cominco’s Sullivan mine at Kimberley, British
Columbia. Other sources are the lead-silver ores and
concentrates shipped to Trail from other Cominco

*The term ‘‘tonne™ refers to the metric ton of 2 204.62 pounds
avoirdupois.

mines and from custom shippers. The lead bullion
produced from the smeliting of these ores and concentr-
ates contains about one per cent antimony, which is
recovered in anode residues from the electrolytic refin-
ing of the lead bullion, and in furnace drosses produced
during purification of the cathode lead. These residues
and drosses are treated to yield antimonial-lead alloy, to
which refined lead may be added to produce marketa-
ble products of the required grade. At Belledune, the
Brunswick Mining and Smelting plant recovers anti-
monial lead alloys of whatever grade the market
demands.

Consolidated Durham Mines & Resources Limited
operates Canada’s only antimony mine. It mines low-
angle dipping veins containing stibnite, Sb,S3, at its
Lake George property near Fredericton, New
Brunswick. During the year, shaft sinking was com-
pleted from the 165-metre level to the 210-metre level
and the level station was cut. The mill, with a capacity
of 360 tonnes a day, treated about 82 000 tonnes of ore
to produce over 4 000 tonnes of concentrate grading 65
to 66 per cent antimony. Concentrates are shipped to
Belgium, Italy, France and the United States. At the
end of June, 1976, reserves were 417 300 tonnes
grading 4.58 per cent antimony, sufficient to continue
operating at current levels for another four and a half
years. In 1975 the company undertook a feasibility
study of constructing an antimony smelter-refinery
complex at the minesite. Initial capital costs were
reported as $7 million but in 1976 were upgraded to $8
to $10 million. The company reports that for such an
investment to occur, reserves, at current operating
rates, must be a minimum 10 years. Consequently, the
company has decided to emphasize on-property
exploration at Lake George where only 1 800 of the 6
200 acres of holdings have been explored to date (June
30, 1976).

Equity Mining Corporation is continuing explora-
tion of its silver-gold-copper-antimony property near
Houston, British Columbia. The property is owned 70
per cent by Equity and 30 per cent by Kennco Explora-
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tions (Western) Limited and reserves are given as 39.5
million tonnes grading 0.33 per cent copper, 95 grams
of sitver, 0.89 grams of gold and 0.82 per cent antimony
a tonne. Bench scale studies indicate that the antimony
can be extracted from the concentrates and that the
antimony could be an important byproduct. Equity
announced in late-1976 that negotiations for senior
financing were under way and if negotiations were
completed by the spring of 1977 the property might be
in production by mid-1978 at the rate of 4 000 tonnes a
day and at a cost of $40 to $50 million.

Con-Am Resources Ltd. announced that their Car-
bon Hill antimony property near Whitehorse in the
Yukon Territory would be subject to a preliminary
feasibility study. The property was owned and devel-
oped in the period 1964 to 1967 by the Yukon Anti-
mony Corporation Ltd. Reserves of 127 000 tonnes
grading 4 per cent antimony were established by Yukon
Antimony and a mill test established that a 60.7 per
cent antimony concentrate could be produced at a 93
per cent recovery level. Con-Am hopes to confirm the
reserves and milling results with a view to eventually

Table 1. Canada, antimony production, imports and consumption, 1975-76

1975 19767
(kilograms) ($ (kilograms) (3
Production n
Antimonial lead alloy 177 v 364 046 1467 928 . 375000 1370000
Antimony in ores and concentrates N@ . .. 5900912 .. 5 900 000
Total 7 368 840 7 270 000
. lmports o

Antimony oxide

United Kingdom 366 911 1 281 000 614 346 1 851 000

United States 27 170 100 000 86 228 305 000
Belgium-Luxembourg — — 33747 100 000
People’s Republic of China 998 3000 - -
Total 395 079 1 384 000 734 321 2 256 000
1974 1975
Antimonial Antimonial
Antimony lead Antimony lead
regulus! alloy? Total regulus! alloy? Total
(kilograms) (kilograms)
Consumption3
Antimony used for, or in the
production of:
Antimonial lead 795 019 L 795 019 348 231 L 348 231
Babbitt 45 415 8 099 53514 32 768 11 802 44 570
Batteries R 1072048 1072048 L 577 200 577 200
Solder 53731 2 786 56 517 21 062 10 716 31778
Type metal 12 963 111 584 124 547 20 232 123 437 143 669
Other commodities 76 657 2 288 78 945 31 871 - - 31871
Total 983 785 1196 805 2180590 454164 723155 1177 319

Held by consumers on December 313

79 142

240963 320105 116760 170478 287238

Source: Statistics Canada,

lAntimony metal. 2Antimony content of primary and secondary antimonial lead alloys. 3Available data, as reported by

consumers.

Ppreliminary; . . Not available; — Nil; . . . Not applicable.
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putting the property into production by early 1978 at a
mill rate of 180 tonnes a day and at an estimated cost of
$500 000. The company also reports that negotiations
are being conducted with a possible concentrate buyer
in Japan.

World Review

Modest recovery in 1976 from the recession that
gripped most major industrial economies from late
1974 through 1975 resulted in higher levels of demand
for most antimony products, a decline in stocks held by
producers in the United States, and improved prices for
ore, metal and oxide. However, the overall tenor of the
market remained soft and consumption and production
levels are still well below the 1973 and 1974 levels. The
battery sector enjoyed an excellent year in the United
States as sales increased 17.6 per cent over 1975 to a
level of 60.7 million units, both original installation and
replacement. The severe winter conditions in North
America and Europe led to the improved demand for
batteries and thus for antimonial lead. Oxide consump-
tion in flame retardants also improved, particularly in
Britain.

World mine production of antimony as estimated
by the United States Bureau of Mines declined 7.6 per
cent in 1976 to 70 003 tonnes compared with 75 725
tonnes in 1975. This decline resulted from strikes and
production problems of a technical nature at several
major producers.

Antimony is produced from ores and as a smelter
byproduct in about 25 countries. The major sources of
ore are the Republic of South Africa, the People’s

Republic of China, Bolivia, U.S.S.R., Thailand, Mex-
ico, Canada and Yugoslavia. Prior to 1935, China,
which reputedly has over 50 per cent of the world’s
reserves, produced two-thirds of the annual world
output of antimony, but during the Chinese-Japanese
War the centre of production shifted to the Americas.
The United States, Mexico and Bolivia were the lead-
ing world suppliers of antimony during and imme-
diately after The Second World War. In the years fol-
lowing the Korean War, South Africa, China and Boli-
via became the major supplicrs.

Republic of South Africa. Consolidated Murchison
Limited operates the world’s largest antimony mine
near Gravelotte in northern Transvaal. The company
milled 642 800 tonnes of ore in 1976 compared with
637 000 tonnes in 1975. Although ore milled increased,
saleable concentrate output decreased by 6 800 tonnes
to a level of 18 341 tonnes because of lower-grade ore
and because operations continue to be plagued by high
arsenic contents in some concentrates, and this product
is presently being stockpiled. High arsenic concentrate
production increased from 1 954 tonnes in 1975 to 3
849 tonnes in 1976. A pilot plant is being built to leach
the arsenic from the concentrates and, if successful,
will be expanded to treat current production and
stockpited material.”Production from the new Athens
shaft has been delayed by ground problems not
revealed by exploratory drilling. Exploration drilling
for new ore at the Alpha shaft is focusing on a potential
reef zone 300 metres below present workings. The
company also examined a nearby occurrence of anti-
mony-bearing outcrop but it proved of no economic

Table 2. Canada, consumption and consumers’ stocks of antimony?, 1967-76

Consumption On hand at end of year
Antimony Antimonial Antimony Antimonial
regulus? lead alloy3 Total regulus? lead alloy3 Total
(kilograms) (kilograms)

1967 539 856 1132181 1672 037 - ax C
1968 530 536 963 840 1 494 376 170 249 66 863 237 112
1969 592 275 1 053137 1 645 412 236 689 68 957 305 646
1970 518 007 635 212 1153219 131 501 91 563 223 064
1971 672 007 986 602 1 658 609 107 494 92 790 200 284
1972 919 114 983 762 1902 876 125 983 125 180 251 163
1973 444 323 963 041 1 407 364 156 091 258 649 414 740
1974 983 785 1 196 805 2 180 590 79 142 240 963 320 105
1975 454 164 723 155 1177 319 116 760 170 478 287 238
1976 . . .. - .

Source: Statistics Canada.

l Available data, as reported by consumers. 2Antimony metal. 3Antimony content of primary and secondary antimonial lead

alloys.
. . Not available.
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importance. Reserves are sufficient for eight more
years of operation at current production levels. About a
third of the mine’s output is converted to crude oxide
at the nearby Antimony Products (Proprietary) Lim-
ited plant. This plant is owned 50 per cent by Consoli-
dated Murchison and 50 per cent by Chemetron
Corporation, a United States - based company that
purchases a large share of the plant’s output.

Bolivia. A new antimony smelter, located at Vinto,
just south of Oruro in central Bolivia, was comissioned
in September 1975 but normal production levels were
not achieved until early in 1976. The plant, operated by
the state mining company Empresa Nacional de Fundi-
ciones (ENAF), has an annual capacity of 5 000 tonnes
of 99.6 per cent metal and 1 000 tonnes of antimony
trioxide. The capital cost of the plant was given as $17.5
million in U.S. currency. The major portion of the feed
for the smelter comes from the Chilcobija mine. ENAF
entered into a contract with Derby and Co. Ltd., an af-
filiate of Philipp Brothers Division of Engelhard Min-
erals & Chemicals Corporation, in 1976 whereby
Derby became the marketing agent for ENAF's anti-
mony in the United States.

Table 3. Canada, consumption of antimony
regulus and antimonial lead-alloy, 1965,
1970, 1974-76

Antimonial
lead alloy?

Antimony
regulus!

(kilograms)

1965 299 425 1 259 748
1970 518 385 635 676
1974 983 785 1 196 805
1975 454 164 723 155
1976

Source: Statistics Canada.

tConsumption of antimony regulus (metal) as reported by
consumers. Does not include antimony in antimonial lead
produced by Cominco Ltd. 2Antimony content of primary and
secondary antimonial lead alloys.

. . Not available.

Thalland. Mine production of antimony concentrates
has been on the decline since 1974 when production of
5 780 tonnes was reported by the World Bureau of
Metal Statistics. Production at the Banpin property of
Hibino Metal Industry Company, a Japanese com-
pany, suffered technical problems which kept output
in 1976 below the rated capacity of 150 tonnes of con-
centrate a month. Hibino is also involved in a prop-
erty near Chiang Mai and plans to produce about 100
tonnes a month of concentrate grading 60 per cent an-
timony, commencing in March 1977. The Phadad
open-pit mine, closed in 1973, was reopened in the last
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half of 1976 as an underground operation by the
Phluang Thong Thai Co., an affiliate of the Hochschild
group. Initial production is planned at a rate of 150
tonnes a month of hand-cobbed and gravity concen-
trates. A flotation plant is planned for late-1977. Most
of the mine’s output is scheduled to go to an oxide
plant in France operated by Société Industrielle et
Chimique de I’Aisne Migest Freres (SICA).

Mexico. Scurry-Rainbow Oil Limited has constructed
an antimony plant at its Santa-Rita mine in the state of
Zacatecas. The plant came on stream in 1976 but heavy
rains and power problems prevented continuous opera-
tion during the year. The mine has a mill capacity of
100 tonnes of ore a day. Reserves on April 1, 1977 were
150 810 tonnes grading 3.02 per cent antimony with
substantial amounts of lead, zin¢ and silver. The plant
capacity is approximately 750 tonnes of metal a year.

Yugoslavia. Discovery of additional ore reserves has
led to the reopening of the former Lojane mine on Mt.
Kopaonik in Serbia. Trial production started in the last
half of 1976. The planned production level is 40 000
tonnes of ore a year to produce about 2 000 tonnes of
concentrate a year. The mine has reserves for 20 years
of operation at this rate but production may eventually
rise to 270 000 tonnes of ore annually if future
expansion plans are realized. ) o

Turkey. An Italian engineering firm, Tecnomin, has
won a contract from a private company, Ozdemur
Antimuan Madenleri A/S to construct a 2 600-tonne-
a-year antimony smelter and refining complex at an
estimated capital cost of $10 million U.S. Work was to
commence in late-1976 for completion in two years’
time. Tecnomin is an affiliate of the Italian state-owned
Ente di Gestione per le Aziende Minerarie Metal-
lurgiche (EGAM). Another EGAM affiliate, Com-
emin, will act as agent in the promotion of worldwide
sales of Turkish antimony metal and oxide.

Australia. The Blue Spec gold-antimony mine at Nul-
lagine, owned by Mulga Mines Pty. Ltd., was reopened
in early-1976 and by November had reached the
planned production level of 5.8 tonnes a day of 60 per
cent-grade antimony concentrate. Reserves are given
as 80 000 tonnes grading 4.63 per cent antimony and
45.14 grams of gold a tonne. Diamond drilling below
the known limits of the ore zone has intersected addi-
tional mineralization, and the scope for development
of more reserves appears excellent.

United States. N L Industries, Inc. operates the
world’s largest antimony smelter for ores and con-
centrates at Laredo, Texas, producing antimony metal
and oxide, mainly from imported Mexican, Bolivian
and South African ores. The United States’ mine
production of antimony in 1976 was estimated to be
240 tonnes, a 70 per cent decrease from the 1975 level
of 804 tonnes and the lowest level of mine production
since 1930. The Sunshine Mining Company which



operates the Sunshine mine in the Coeur d’Alene
district of Idaho is one of the major mine producers of
antimony in the U.S. but a strike closed the mine from
March 11, 1976 through year-end.

Primary smelter production was 13 247 tonnes, a 20
per cent increase from the 11 058 tonnes of antimony
material produced in 1975. Secondary production was
little changed as output was 16 329 tonnes and 16 297
tonnes in 1976 and 1975, respectively. Imports of ores
and concentrates, metal and oxide increased in 1976 as
the total of imports in all categories showed an increase
of 17 per cent to 19 797 tonnes from the 1975 level of
16 970 tonnes. Imports of ores and concentrates from
Canada jumped 71 per cent in 1976 to a level of 989
tonnes (antimony content) and established Canada as
the fourth largest supplier to the United States in this
category. Consumption of all types of antimony drop-
ped 7 per cent to an estimated level of 26 127 tonnes in
1976.

Table 4. World mine production of anti-
mony, 1974-76

1974 1975 1976¢
(tonnes)
Republic of South Africa 15162 16211 15422
People’s Republic of
China 15000 15000
Bolivia 12626 13967 13608
US.S.R. 7 500 7 500 ..
Thailand 51780 4276 .
Mexico 2 407 3137 3175
Canada 2 500 2 600
Yugoslavia 2 208 2136 2171
Turkey 3 350 1930 o
Australia 1 406 1 542
Morocco 1 850 1052
Italy 1177 1028
Guatemala 800 900 ..
United States 600 804 240
Czechoslovakia 750 750 ..
Other countries 2 853 2892 35381
Total 75969 75725 70 003

Sources: World Metal Statistics, March 1977 for 1974 and 1975,
and U.S. Bureau of Mines Commodity Data Summaries,
January 1977 for 1976.

. . Included in **Other countries’’; €Estimated.

The new $7.5 million antimony recovery plant
being built by ASARCO Incorporated at El Paso, Texas
is scheduled for completion by mid-1977. The plant
will have the capacity to produce 1 650 tonnes of 99.5
per cent pure antimony metal a year and will employ
between 25 and 30 people. The production will be
based on copper-silver-antimony concentrates from
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mines in the Coeur d’Alene district of Idaho. The U.S.
Antimony Corporation, in a joint venture with the
Bolivian firm Impressa Minera Bernal Hermanos S.A.,
completed a smelter expansion program with the addi-
tion of a trioxide unit at its Thomsons Falls, Montana
plant. The construction of a 3 175-tonne-a-year unit
was completed in August 1976. The company now
produces low-grade battery metal, high-purity anti-
mony, antimony trioxide and sodium antimonate.

In October the Federal Preparedness Agency set a
new government stockpile goal of 18 260 tonnes (the
previous goal was zero). There were no shipments
from the stockpile in 1976 and 36 922 tonnes remained
on hand at year-end.

Table 5. Industrial consumption of primary
antimony in the United States, by class of
material produced

Product 1974 1975 1976¢

(tonnes, antimony content)
Metal Products

Ammunition 110 217 57
Antimonial lead 6 578 4 144 3012
Bearing metal and .
bearings 432 365 288
Cable covering 14 21 18
Castings 28 16 -
Collapsible tubes and
foil 16 8 22
Sheet and pipe 63 54 60
Solder 186 121 87
Type metal 97 68 50
Other 122 109 36
Total 7 646 5123 3630
Nonmetal Products
Ammunition primers 10 13 7
Fireworks 10 9 7
Flameproofing
chemicals and
compounds 3976 3 446 2730
Ceramics and glass 1 256 897 942
Pigments 417 291 245
Plastics 1298 990 621
Rubber products 603 416 152
Other 1150 597 1 085
Total 8 720 6 659 5789
Total reported 16 366 11 782 9419
Grand Total 16 366 11 782 12732}

Sources: U.S. Bureau of Mines, Minerals Yearbook Preprint
1975 and Mineral Industry Surveys.

IEstimated 100 per cent coverage based on reports from
respondents that consumed 70 per cent of the total antimony in
1975.

€ Estimated; — Nil.
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Uses

Antimony is used principally as an ingredient in many
alloys and in the form of oxides and sulphides.

Antimony hardens and strengthens lead and inhib-
its chemical corrosion. The use of antimonial lead in
storage batteries remains its major outlet, but due to
technological developments the antimony content in
batteries has been progressively reduced in recent
years, from about 12 per cent to current levels which
vary from 3 to 6 per cent of the antimonial lead
contained. The battery market is in a state of flux and
the use of antimony in this sector is likely to decline
substantially over the next 5 to 10 years as usage of
substitute materials increases. The major competitor to
antimonial lead used in the manufacture of battery
grids is an alloy of calcium-tin-lead.

Antimonial lead alloys are also used for power
transmission and communications equipment, printing
metal, solder, ammunition, chemical pumps and pipes,
tank linings, roofing sheets and antifriction bearings.

Antimony oxide, Sby03, usually produced directly
from highgrade sulphide ore, is used extensively in
plastics and in flameproofing compounds, the most
important growth area in antimony consumption.

Antimony trioxide or trichloride in an organic
solvent has long been recognized as having significant
flame-retardant properties and is now used extensively
in carpets, rugs and carpet underlay. The trioxide is
also a glass-former, and is sought for its ability to
impart hardness and acid resistance to enamel cover-
ings for bathtubs, sinks, toilet bowls and refrigerators.
Sodium antimonate is used in the production of high-
quality glass and has a growing use in the manufacture
of television screens. The pentasulphide, Sb,Ss, is used
as a vulcanizing agent by the rubber industry. Burning
antimony sulphide creates a dense white smoke that is
used in visual control, in sea markers and in visual
signaling.

Antimony is valuable for paint formulation since its
high hiding power and various chemical compounds
produce a wide range of pigments. High-purity metal is
used by manufacturers of indium-antimony and alumi-
num-antimony intermetallic alloys as a semiconductor
in transistors and rectifiers.

Outlook

The modest recovery experienced by antimony in 1976
is likely to continue through 1977 as most western
world economies enjoy improved conditions but
demand is still not likely to achieve the levels of
1973-74.

There are two major counter-balancing trends
affecting the consumption of antimony. On the nega-
tive side, the traditional use of antimonial lead in
battery grids is on the decline as alternative alloys
which possess better performance standards enter the
market. The major alloys competing with antimonial
lead are: calcium-tin-lead, strontium-tin-lead and a
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new combination of cadmium-antimony-lead in the
positive grid and calcium-tin-lead in the negative grid.
These alloys are being used in batteries that are termed
‘““maintenance free’ as they come completely sealed
and do not need topping-up with water. The antimonial
lead producers have responded with what is termed a
“‘low-maintenance’ battery alloy composed of 2.5 to
3.0 per cent antimony (normal antimony lead battery
alloys run about 4.5 to 6.0 per cent antimony). Approx-
imately 60 per cent of battery sales in the United States
in 1976 were of a kind containing a 4.5 to 6.0 per cent
antimony alloy, 29 per cent of low-maintenance alloy
and 11 per cent maintenance-free. Extrapolating a
growth rate in battery sales of 4.0 per cent from 1970 to
1980 in the United States and then applying a market
share breakdown in 1980 of 70 per cent maintenance-
free and 30 per cent low-maintenance and normal
antimony content, the consumption of antimony in the
manufacture of antimonial lead grids could decline by
as much as 50 to 70 per cent. This will leave a
substantial amount of antimony in the form of unsalea-
ble antimonial lead in the hands of the secondary
refiners by 1980. As yet, the secondary lead producers
do not have the technology to extract the antimony and
produce oxide, a much more saleable product. It
appears that the secondary producers could go through
a difficult €économic and technological adjustment in
the years ahead. All new automobiles will likely have
the maintenance-free battery by 1980 as original in-
stallation equipment and this will be one of the leading
spurs to the battery’s acceptance. In Europe and Japan,
the incursion of maintenance-free batteries in the
market will occur more slowly with the major impact
being felt in the early 1980s.

On the positive side, growth in the application of
antimony trioxide as a flame retardant is expected to
be between 10 and 15 per cent per annum through
1980 and this will partially offset the decline in the
battery sector. Government legislation continues to
play a large role in expanding the demand for flame
retardants. Flameproofing regulations now apply in the
United States to children’s sleepwear, automobile up-
holstery, bedding products, carpet fibres and under-
lays, plus numerous other textile items. Government
legislation in Europe in this regard is also becoming
increasingly common.

Another trend which has been evident in the 1970s
is the increasing forward integration of the mine
producers into the smelting and refining of their ore
into metal and oxide. This has resulted in substantial
changes in the historic distribution pattern of ores and
concentrates. New smelters have been built recently in
Bolivia, South Africa and the United States and new
smelters are being built in Mexico and Turkey. These
developments have moved good-grade antimony ore
away from existing non-integrated smelters and forced
them to rely on output from smaller, lower quality and
less reliable producers. Thus in recent years 60 per cent



antimony concentrates have commanded a premium
price.

In 1977 economic conditions are expected to show a
modest improvement. Ore and oxide prices are
expected to show some improvement, with perhaps a 5
to 10 per cent price increase by year-end 1977. The
outlook for metal and alloy is bearish, with stocks
expected to remain high and prices weak. The impact
of the maintenance-free battery will be felt mainly in
North America in the 1977 to 1980 period, with inroads
into the European market taking place in the early
1980s. Consequently, the market for metal during this
period may be unstable as producers and consumers
adjust to new circumstances. Also, the availability of
borates as a substitute product for antimony trioxide in
the manufacture of flame retardants will act as a
damping factor on upward price movements for oxide.
The supply-demand picture for antimony is now in a
major period of change which is likely to last through
the early 1980s and which makes prediction of market
developments with any degree of confidence extremely
difficult.

ANTIMONY METAL PRICES
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Prices

Antimony metal prices as quoted by producers in
North America were steady for most of the year with
metal and trioxide prices increasing in the fourth
quarter. Ore prices in the United States market
improved steadily during the year. After opening in
January at $17 to $18.50 a short ton unit (stu) for 60
per cent lump ore, the price increased steadily to close
the year in a range of $23.50 to $25 per stu.

The United States domestic price of antimony
(RMM brand) as quoted in Metals Week, in bulk, 99.5
per cent Sb, fob Laredo, Texas, was $1.58 a pound in
January. It remained unchanged until September 16
when a new quote of $1.75 a pound was established.
The price of Lone Star brand (99.8 per cent Sb) opened
the year at $1.90 and was increased on September 16 to
$2.10 a pound.

The European free market metal price (99.6 per
cent Sb, 1 tonne lots, cif Europe) opened the year at £1
500 to £1 600 a tonne. This price increased during the
first half of the year and peaked in July at £2 350 a

320 -
20 -
280 - e el

IMPORTED - -

oo NEW YORK, 5-TON LOTS, .y

o200 DUTY PAID, 99.5%

2 o

=3

o

£ 160 - —

©

[77]

a _

b

Z 120 -

']

(9]

v [l

2

-]
[~

40 - -

oAlllllIlllllAllLllIILll

'\ UNITED STATES DOMESTIC,
" RMM (99.5%) BULK, f.o.b. LAREDO

1973 1974
Source : METALS WEEK

49



tonne. Thereafter the price weakened and ended the
year in the £1 500 range. From December of 1976 the
European price, as quoted by United Kingdom dealers,

switched to United States currency because of new
exchange control regulations imposed by the Bank of
England.

Tariffs
Canada
Most
British Favoured

Item No. Preferential GSP! Nation General
33000-1 Antimony, or regulus of, not ground,

pulverized or otherwise manufactured free free free free
33502-1 Antimony oxides free free 12%% 25%
United States
TSUS No.
601.03  Antimony ore free free
632.02  Antimony metal, unwrought (duty on

waste and scrap temporarily

suspended) 1¢ perib. or

free 1¢ perlb.
European Economic Community (EEC)
Brussels Tariff
Nomenclature No.
26.01 Antimony ore free free
81.04 . Antimony, unwrought; waste and scrap 8% 8%
II. Other antimony 8% 8%

Sources: The Customs Tariff and Amendments, Department of National Revenue, Customs and Excise Division, Ottawa; Tariff
Schedules of the United States Annotated (TSUS); Official Journal of the European Communities.
IGSP — Generalized System of Preferences extended to all, or most, developing countries.
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Asbestos

G.0. VAGT

Production problems that affected most of the Quebec
asbestos industry in 1975 were overcome and asbestos
fibre shipments substantially increased in 1976. As a
result, shipments approached 1974 leveis and would
probably have been greater if additional capacity had
been available to serve the strong demand for most
grades of fibre. Development of fibre supply in Canada
and other parts of the world has not kept pace with the
strong growth in consumption, mainly because of
increased demand in the developing countries.

Canadian production (shipments)

Canadian production of asbestos fibre in 1976 was
1 549 000 tonnes* valued at $445 523 000 compared
with 1 055 667 tonnes valued at $267 246 000 in 1975.
Approximately 85 per cent of total production is from
Quebec, 5 per cent each from British Columbia and the
Yukon Territory, 4.5 per cent from Newfoundland and
less than 1 per cent from Ontario.

Canada exported nearly 95 per cent of its total
production of asbestos fibre to more than 70 countries.
Exports totalled 1 467 018 tonnes in 1976, with nearly
80 per cent of the total distributed among the following
10 countries; United States, 37.9; Japan, 9.9; West
Germany, 9.1; United Kingdom, 6.4, France, 3.8
Australia, 3.3; Belgium and Luxembourg; 2.5; Spain,
2.4 and Mexico, 2.0. This quantity provides the noted
percentage of total asbestos imports: United States, 96
per cent; European Economic Community (EEC), 57
per cent; Japan, 39 per cent; Eastern Europe, 7 per
cent and others, 54 per cent.

The value of Canadian exports of manufactured
asbestos products in 1976 was $14 874 000 compared
with $15 877 000 in 1975, according to Statistics
Canada. The value of imports of manufactured as-
bestos products was $20 530 000 in 1976 compared
with $23 815 000 in 1975.

Canadian developments

Developments at the asbestos-producing mines in Can-
ada are highlighted in Table 2. Production at the new

*The term *‘tonne’" refers to the metric ton of 2 204.62 pounds
avoirdupois.

mine of United Asbestos Inc. in Midlothian township,
Ontario was slowed by technical problems and environ-
mental control difficulties that prevented United from
complying with Ontario’s relatively strict new stan-
dards of two fibres per cubic centimetre® per eight-
hour average. Operations proceeded at from 30 to 40
per cent of capacity and this relatively low rate con-
tributed to default in financial commitments and even-
tual receivership of the company in March 1977.
Capital costs to production were nearly $42 million as
of March. The mill is designed to process 3600 tonnes
of ore a day and produce 90 000 tonnes of asbestos
fibre a year. Estimated ore reserves are 27 million
tonnes with an average fibre content of 7.5 per cent.

Canadian Johns-Manville Company, Limited in-
tends to-spend over $60 million of an allotted $77
million on an expansion program over the next five
years. Initially, funds will be provided for property
acquisition and the construction of mine buildings. As
a result of the November 1976 election victory by the
Parti Quebecois in Quebec, the planned investment
program was delayed for a short period because there
were uncertainties concerning policies of the new
government in relation to the asbestos industry. An
independent study to be completed in late 1977 by the
Quebec government is designed to evaluate oppor-
tunities for the optimum development of the industry
in Quebec.

Asbestos Corporation Limited will mine and bene-
ficiate the King-Beaver open-pit ore and transport this
ore to the Normandie mill for processing. Normandie
mine ore will be exhausted during 1977. Non-benefici-
ated underground ore from the King-Beaver mine will
continue to be milled at the British Canadian plant.
The results of an underground development program
started in 1975 at Asbestos Hill continued to be
evaluated during 1976.

Cassiar Asbestos Corporation Limited completed a
waste-removal program and continued footwall sta-
bilization and open-pit improvement programs at
Cassiar, British Columbia. Also, work continued on a

*Two fibres greater than five microns in length over an eight-
hour period.
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Table 1. Canada, asbestos production and trade, 1975-76

Production (shipments)
By type

Crude, groups 1, 2 and other milled

Group 3, spinning
Group 4, shingle
Group 5, paper
Group 6, stucco
Group 7, refuse
Group 8, sand

Total

By province
Quebec
Yukon
Newfoundland
British Columbia
Ontario

Total

Exports
Crude
United Kingdom
France
United States
Japan

Total

Milled fibre (groups 3, 4 and 5)
United States

West Germany

United Kingdom
Australia

France

Japan

Belgium and Luxembourg
Spain

Italy

Mexico

India

Columbia

Other countries

Total

1975 1976”7

(tonnes) (%) (1onnes) ($)
5 16 000
23 098 24 996 000
329 890 132 058 000
127 591 36 063 000
173 085 32 135 000
401 892 41 974 000

106 4 000 .. ..

1 055 667 267 246 000! 1 549 000 445 523 000!
801 972 176 942 624 1 263 000 343 164 000
103 735 32 820 720 103 000 34 460 000

57 867 18 139 165 86 000 33 383 000
76 771 37 849 743 71 000 30 719 000
15 322 1493 874 26 000 3797 000

1 055 667 267 246 126 1 549 000 445 523 000

49 18 000 49 22 000

_ — 9 19 000

93 5000 22 15 000

4] 22 000 3 6 000

183 45 000 83 62 000

143 156 58 695 000 130 218 62 953 000
102 269 38 236 000 98 717 42 610 000
38 588 19 514 000 52 704 29 573 000
26 796 10 970 000 42 802 20 659 000
21 694 8 814 000 35578 18 929 000
20 490 6 666 000 44 994 18 539 000
21 403 9 091 000 29 020 15 790 000
17 380 7 277 000 28 260 15 004 000
15 242 6 243 000 21 130 12 022 000
25 351 12 122 000 22 415 12 019 000
11 365 5263 000 17 457 9 500 000
5582 2 247 000 14 734 7 437 000
115 646 46 636 000 164 581 82 821 000
564 962 231 774 000 702 610 347 856 000




Table 1. (cont’d)

1976 Asbestos

Shorts (groups 6, 7, 8 and 9)
United States

Japan

West Germany

United Kingdom
Netherlands

South Korea

France

Thailand

Spain

Belgium and Luxembourg
Argentina

Mexico

Nigeria

Australia

Brazil

Other countries

Total

Grand total crude, milled fibres and

shorts

Manufactured products

Asbestos cloth, dryer felts, sheets

United States
Australia

United Kingdom
Peru

Thailand

Japan

Other countries

Total

Brake linings and clutch facings

United States
Ecuador

France

Hong Kong
Guatemala
Lebanon
Kuwait
Thailand

Iran

Other countries

Total

1975 1976
(tonnes) (%) (tonnes) (%

315 160 39 979 000 426 243 62 301 000
43 057 7 057 000 100 473 20 472 000
19 368 2 847 000 34 126 6 211 000
28 507 3 642 000 41 169 5932 000
19 856 2 447 000 32 667 4 511 000

3821 783 000 12 047 3016 000
11 816 1 534 000 20 196 2 535000
2 746 515 000 8 594 1 972 000
4671 848 000 7568 1 589 000
11 463 2 034 000 7134 1 589 000
6 323 879 000 7432 1 382 000
3894 684 000 6 666 1 289 000
816 168 000 5160 1 244 000
3243 499 000 5975 1 045 000
3558 416 000 6 638 991 000
31163 5 984 000 42 237 8 698 000
509 462 70 316 000 764 325 124 777 000
1 074 607 302 135 000 1 467 018 472 695 000
1 164 000 2 136 000

109 000 178 000

163 000 30 000

- 12 000

- 11 000

31 000 10 000

972 000 46 000

2 439 000 2423 000

1 056 000 1 352 000

270 000 149 000

165 000 70 000

33 000 44 000

30 000 14 000

34 000 14 000

7 000 13 000

28 000 10 000

1 000 9 000

284 000 65 000

1 908 000 1 740 000

53



Table 1. (concl’d)

1975 1976”7
(tonnes) (3 (tonnes) &)
Asbestos and asbestos cement
building materials
United States 4 226 000 4 934 000
Saudi Arabia 425 000 799 000
Spain 21 000 625 000
Iran 308 000 621 000
Netherlands 32 000 303 000
Iraq 264 000 178 000
[taly —_ 160 000
United Kingdom 589 000 145 000
Peru - 62 000
Other countries 1 540 000 240 000
Total 7 405 000 8 067 000
Asbestos basic products, nes
United States 3791 000 2 438 000
Cuba - 74 000
France 97 000 38 000
Switzerland 71 000 35 000
United Kingdom 6 000 - . 20 000
Australia 2 000 13 000
Barbados — 9 000
Other countries 158 000 17 000
Total 4125 000 2 644 000
Total exports, Asbestos manufactured 15 877 000 14 874 000
Imports
Asbestos, unmanufactured 5166 2 297 000 6 002 2 966 000
Asbestos, manufactured
Cloth, dryer felts, sheets, woven or
felted 3 824 000 2 842 000
Packing 1 837 000 1 599 000
Brake linings 5947 000 4513 000
Clutch facings 734 000 751 000
Asbestos-cement shingles and siding 179 000 143 000
Asbestos-cement board and sheets 841 000 337 000
Asbestos building materials, nes 7 696 000 7 336 000
Asbestos basic products, nes 2 757 000 3009 000
Total Asbestos, manufactured 23 815 000 20 530 000
Total asbestos, unmanufactured
and manufactured 26 112 000 23 496 000
Source: Statistics Canada.
'Value of containers not included.
P Preliminary; — Nil; nes Not elsewhere specified; . . Not available.
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new mill air system and vacuum cleaning system. The
Clinton Creek mine, Yukon Territory, is expected to
close in 1978 because diamond drilling failed to up-
grade reserves. A central vacuum system was installed
in the mill to maintain average fibre counts within the
currently required standards.

At the Advocate Mines Limited property in Baie
Verte, Newfoundland, a program of conversion to
larger mining equipment continued and the replace-
ment of new crushing equipment was completed.
Modifications to progressively improve dust control
were also emphasized.

Prospective producers

Brinco Limited and ASARCO Incorporated began
discussions that could lead to the development of the
‘A’ asbestos deposit of Abitibi Asbestos Mining Com-
pany Limited. This property is located 84 kilometres
north of Amos, Quebec. Capital costs to bring the
project into production are presently estimated to be
$300 million based on an annual output of 200 000
tonnes of fibre. Ore reserves in the ‘A deposit are
estimated at 100 million tonnes averaging 3.5 per cent
asbestos fibre.

Rio Algom Limited continued evaluation of the
deposit owned by McAdam Mining Corporation Lim-
ited. This property is situated approximately 32 kilo-
metres east of Chibougamau, Quebec. McAdam and
Campbelil Chibougamau Mines Ltd. are jointly explor-
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ing an asbestos property in the same region, about 24
kilometres east of Chibougamau.

Algoma-Talisman Minerals Limited recently
formed a joint venture with the Shield Development
Company Limited to undertake exploration of an
asbestos-bearing zone discovered in the Rush Lake-
Horwood Lake area in Newton township, Ontario,
about 105 kilometres southwest of Timmins, Ontario.
Hollinger Mines Limited plans to evaluate an asbestos
prospect on its Rundle Gold Mines Limited property,
also in Newton Township, Ontario.

The Great Northern Pulp and Paper Group Ltd. is
considering exploratory work on the former Nakhodas
property in Deloro township, about 10 kilometres
southeast of Timmins.

In northern British Columbia Cassiar expects to
further evaluate the Kutcho Creek property situated
near Dease Lake.

World production, and developments in
major markets

Total world production of asbestos in 1976 was an
estimated 5.3 million tonnes based on the inclusion of
all grades from one to seven assumed to be recovered
in the U.S.S.R. Chrysotil